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Abstract

Background: Sharp penetrating trauma represents 4.1%-6.9% of all major trauma cases in the UK. The incidence of Sharp
penetrating trauma is rising, with 47,000 offences in England and Wales in 2019. There has been limited published data
on the victims of sharp penetrating trauma.

Methods: We performed a single centre retrospective case note review of patients admitted to an urban major trauma
centre following an assault with a sharp object from 1* January 2014 to the 31* December 2018. Data was collected on
demographics, injury pattern, management, and outcome.

Results: In total, 686 patients were included in the study. There was a year-on-year increase of admissions with sharp
penetrating trauma from 100 admissions in 2014, to 194 in 2018. The majority of patients were male, with a mean age of
31, and 73% of our patients were of Caucasian ethnicity. Patients presented most frequently on weekends (53%). The
length of stay increased over the study period from 2.3 days in 2014 to 4.0 days in 2018. The thorax was the most
commonly injured body region, involved in 29% of presentations, followed by the abdomino-pelvis (21%). 51% of patients
presented with multiple injuries, and the average number of stab wounds per patient increased from 1.95 in 2014 to 2.40
in 2018.

Conclusion: Our study has demonstrated the incidence and severity of sharp penetrating trauma is increasing in central
Manchester. The authors advocate the creation of a national knife crime database to further the implementation of
prevention strategies.
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Introduction as knife crime is a frequent feature in mainstream
media. There were over 5,000 offences requiring a
hospital admission in 2019, the average cost of which
has been estimated at £7983 per patient [5]. The
wider cost of multi-agency service provision for a
single episode of knife violence with injury has been

estimated to be £14,050 [6]. These high costs are in

part, due, to the wide range and severe nature of

Knife crime and the resulting penetrating injuries
pose a major threat to public health in the United
Kingdom (UK). Sharp penetrating trauma (SPT)
represents 4.1% - 6.9% of all major trauma cases in
the UK, which is defined as an injury or a
combination of injuries that may require lifesaving

interventions [1, 2]. In the year ending March 2019

there were 47,000 offences in England and Wales traumatic injuries sustained when skin is penetrated.

involving a sharp object, the highest number since Multiple body regions are often involved, frequently

2011 [3]. This included 285 homicides from SPT requiring emergent surgical management and high

reported by the Office of National Statistics (ONS), dipe;lc.lency Cf?re' Lviol i
an increase of a third from the previous year [4]. This The drivers of interpersonal violence using knives are

increasing trend has been felt in the public domain multi-faceted. Young males are the predominant
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perpetrators and victims, comprising 80% of deaths
related to violent crime [7]. Income inequality and
absolute material deprivation have been implicated
in regional prevalence of homicide and assault [8].
Individuals in the most deprived quintile are over 30
times more likely to die following an assault with a
sharp object than those in the least deprived quintile
[9]. Alcohol and drug use have long been associated
with violence. Teenagers who self-report binge
drinking are almost five times more likely to carry a
weapon than those who do not [10]. Likewise,
teenagers who report drug use are three times more
likely to have carried a weapon compared to those
who do not [7]. Similarly, gang involvement,
homelessness, community trust and childhood
trauma have all been implicated as causative factors
in criminal activity (7, 8].

Interpersonal violence has historically been regarded
as an issue of criminal justice, though, now
acknowledged a major public health concern. The
UK Government passed The Offensive Weapons Act
in 2019 and mobilised over £10 million to counter
the rise of violence involving knives [11]. “Knife
crime” is widely reported by media outlets in the UK
but the true scale of violent crimes using sharp
objects is not well described in medical literature.
Stabbings featured in the media are commonly
reported from major urban centres, in particular,
attention has been given to London. However, less is
known about centres outside of the capital. Greater
Manchester has one of the highest rates of offences
involving a sharp object with 3,620 offenses recorded
by Greater Manchester police in 2019 (129 offences
per 100,000 population) [4, 12]. There is limited
published data on SPT in the North West of England
despite knife crime being prevalent. We present the
first study from a large central Manchester cohort
using both hospital inpatient records and trauma and
audit research network (TARN) data. We believe this
data will contribute to furthering the understanding
of the size of the problem and the implications on
healthcare. Ultimately, grasping the epidemiological
characteristics will provide valuable data which can
be used for preventative strategies.

Our objectives were to describe to demographics, day
of arrival in ED, patterns of injury, interventions,
length of hospital stay, and mortality of patients
admitted to a Manchester Major Trauma Centre
(MTC) for SPT over a five-year period.
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Methods

We performed a single centre retrospective case note
review of patients admitted to a Manchester Major
Trauma Centre (MTC) from 1st January 2014 to the
31st December 2018. Our centre is part of a split site
major trauma collaborative, which covers the
population of Greater Manchester.

Inclusion Criteria: We included patients who were
admitted to hospital following an assault with a sharp
object, defined as any object modified or designed to
be able to cause injury to another person [13].
Accidental injuries and those attributed to self-harm
were also excluded.

Patients were identified using two methods. The first
using Hospital Episode Statistics (HES) informatics
code: ICD-10-CM X99; assault with a sharp object
[14]. The second using prospectively gathered data
from TARN. TARN eligible patients were those who
triggered the trauma team activation protocol for a
sharp stabbing injury. The data was collected by the
local TARN audit coordinator and included patients
who either died in the ED, were admitted to hospital
for more than 72 hours or were admitted to the
intensive care unit (ICU). TARN patients were
matched with those identified using the HES code.
These were then further analysed to ensure the series
was consecutive and the inclusion criteria was
applied.

Data was collected on demographics, injury pattern,
discharge location (within the hospital), length of
stay and mortality. Data on whether Computed
Tomography (CT) was performed and whether the
patient underwent surgery or embolization was also
collected. Data on ethnicity was collected from the
Patient Administration System (PAS), and were then
further categorised into groups as used in the 2011
census [12]. We received local institutional ethical
approval to conduct the study.

Statistical Analysis

Data was analysed using RStudio: Integrated
Development for R (RStudio, Inc., Boston, MA
2019). The relationship between the length of stay
across the study years was assessed using the Kruskal-
Wallace test. The relationship between the length of
stay and the number of wounds, was assessed by
Spearman’s rank correlation and unadjusted linear
regression models. The correlation between the
number of wounds and CT scan, embolisation,
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operation and ICU admission were assessed using
unadjusted binomial logistic regression models. The
association between death and being in ICU was
obtained using Pearson's Chi-squared test with Yates'
continuity correction. The relationship between
death and pre-op and postop CC admission was
assessed using Pearson's Chi-squared test with Yates'
continuity correction.

Results

Demographics

Table 1: Demographics.

ISSN:2837-5998

A total of 708 patients assaulted with a sharp object
were identified using the HES coding from 1*
January 2014 to 31" December 2018. Following
application of the inclusion criteria, 623 were
included in the study. 334 were identified using the
TARN dataset during the same period. 71 of which
were excluded. Following the removal of duplicates
686 were included in the study, demonstrated in
figure 1.

Year
2014 2015 2016 2017 2018 Overall
Age (mean) 32 32 32 31 30 31
Gender Male 95(95) | 93(91) | 119(94) | 152(93) | 180(93) 639
Female 5(5) 9(9) 7(6) 12 (7) 14 (7) 47
Totals 100 102 126 164 194 686
(%)
Ethnicity Caucasian 51(76) | 56(69) 81(76) 79(72) 115(70) | 382(72)
Black 5(7) 13(16) 7(7) 10(9) 17(10) 52(10)
Middle Eastern 0(0) 0(0) 0(0) 4(4) 1(1) 5(1)
South Asian 0(0) 0(0) 5(5) 2(2) 74) 16(3)
East Asian 0(0) 0(0) 0(0) 0(0) 1(1) 1(0.2)
Mixed race 1(1) 4(5) 4(4) 5(5) 6(4) 20(4)
Other 10(5) 8(10) 10(9) 9(8) 17(10) 54(10)
No data 33 19 19 34 30 156
(%)
ED Home 1(1) 2(2) 2(2) 4(3) 1(1) 10(2)
Discharge Ambulatory care | 13(14) 9(9) 9(7) 22(15) 20(11) 74(11)
Location Ward 63(66) | 63(64) 63(52) 76(48) 123(65) | 388(59)
Critical Care 5(5) (7 23(19) 31(20) 16(9) 82(12)
Theatre 14(14) | 17(17) 24(20) 24(15) 28(15) 107(16)
(%)
Length of stay (Mean days) 2.3 4.7 3.3 4.1 4.0 3.7
Presentation Weekend 54(54) | 60(59) 69(55) 86(52) 96(49) 365(53)
Weekday 46(46) | 42(41) 57(45) 78(48) 98(51) | 321(47)

We saw a 94% rise in the number of admissions for
SPT from 2014 to 2018. There was a year-on-year
increase from 100 admissions in the year 2014, to
194 in 2018. The majority of patients were male,
which remained constant over the time period. The
mean age was 31 (range 13-79 years), this remained
comparable across the study dates, seen in table 1.
Our study does not include data from the Children’s
hospital associated with the main hospital site,
however, children were occasionally seen in the adult
ED. Most of our patients were of Caucasian
ethnicity, comprising a total of 73% of those for
which data was available. The remaining ethnicity
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distribution is demonstrated in table 1. Data was not
available for 146 patients.

Discharge Location: Patients were most commonly
transferred to an inpatient ward from the ED (59%).
11% were moved to the ambulatory area in the ED.
16% went directly to theatre and 12% were taken to
the ICU. The length of stay increased gradually over
the study period with an overall average of 3.7 days
spent in hospital. A Kruskal-Wallis test confirmed
the statistical significance of this increase (p<0.05).
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Day of Presentation: Patients presented most
frequently on either Friday, Saturday or Sunday

ISSN:2837-5998

(53%). This remained consistent over the study dates.
The distribution of days in represented in graph 1.
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Injuries: The thorax was the most commonly injured
body region, involved in 29% of presentations. The
second most common injury was to the abdomino-

pelvis (21%), this included genital injuries. The range
of regions injured varied across the study period;
visible in table 2.

Table 2: The distribution of injuries and subsequent management.

Year
(%) 2014 2015 2016 2017 2018 Overall
Injuries
Single wound 60 (60) 63(62) 63 (50) 63 (38) 85 (44) 335 (49)
Multiple wounds 40 (40) 39 (38) 63 (50) 101 (62) | 109 (56) | 350(51)
Number (mean) 1.95 2.15 2.18 2.89 2.49 2.40
Wound Location
Head 12 (12) 13(13) 11(9) 22 (13) 24 (12) 82 (8)
Neck 11(12) 14 (14) 13 (10) 17 (10) 14 (7) 69 (6)
Thorax 3737 35 (34) 50 (40) 95 (58) 95 (48) 310 (29)
Abdo-Pelvis 38 (38) 33(32) 51 (40) 50 (30) 54 (28) 226 (21)
Upper Limb 21(21) 23 (23) 23 (18) 41 (25) 50 (26) 158 (15)
Hands 7(7) 10 (10) 8 (6) 15 (9) 14 (7) 54 (5)
Lower Limb 17 (17) 17 (17) 27 (21) 44 (27) 58 (30) 163 (15)
Intervention/Investigation
CT scan 75 (75) 72 (71) 94 (75) | 137(84) | 156 (80) | 534 (78)
Embolisation 0(0) 1(1) 4 (3) 1(1) 503) 11(2)
Operation 41 (43) 48 (49) 55 (45) 63 (40) 90 (48) 301 (44)
Critical Care
Admissions 11(11) 16 (16) 34 (28) 40 (25) 31(16) 132 (20)
Postoperative admission 6 (55) 9 (56) 11 (32) 8(21) 15 (48) 49 (37)
Preoperative admission 2 (18) 1 (6) 7(21) 5(13) 5(16) 20 (15)
Average length of stay (days) 3.3 3.0 2.4 2.7 2.4 2.6
Average organs supported 0.8 1.0 0.8 0.7 0.6 0.7
Mortality
Emergency Department 2 3 3 2 0 10
Total 2(2) 44 6 (5) 4(2) 1(1) 17 (2)

The number of stab wounds per patient increased
across the five years. In 2014 the mean number was

1.95, rising to 2.40 in 2018. Of the 686 admissions
with penetrating trauma, 350 (51%) were admitted
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with more than a single wound. The proportion of
patients presenting with more than one stab wound
increased over the five-year period. The effect of the
number of stab wounds on length of stay was only
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shown as weakly positive (Rho estimate (rs)=0.161; p
value<0.05) when Spearman’s rank correlation was
used. Generalised linear modelling was utilised to
demonstrate that you were more likely to require a
CT scan (95% CI:1.05 to 1.32; p value <0.05), we are
95% confident that for each additional unit wound
we will obtain between a (1.05,1.32) fold increase in
odds for a CT scan. Embolization (95% CI:1.07 to
1.37; p value <0.05) and an operation (95% CI:1.06
to 1.22; p value <0.05) if you had more wounds. The
number of wounds was not a significant predictor of

ICU admission (95% CI:0.99 to 1.14; p value =0.07).

Computed Tomography: The number of computed
tomography (CT) scans performed increased yearly
across the study dates from 75 in 2014 to a total of
156 in 2018, which is in line with the increase in
admissions. The proportion undergoing CT
scanning remained relatively constant, at around
75% of patients.

Interventions: The number of patients requiring
operative intervention increased yearly from 41 in
2014 to 90 in 2018. The percentage of admissions
requiring an operation gradually increased from 41%
in 2014, reaching 48% in 2018. Embolization was
rarely performed with only 2% overall undergoing
the procedure.

Critical Care Admissions: 132 patients (20%)
required admission to Critical Care (CC) with an
average length of stay of 2.6 days. The number of
patients requiring CC admission showed an
increasing trend across the study dates from 11 (11%)
in 2014 to 31 (16%) in 2018. 52% of all CC
admissions were in the perioperative phase. Average
length of stay in CC showed a decreasing trend across
the study dates from 3.3 days in 2014 to 2.6 days in
2018. The requirement for organ support remained
consistent with an average of 0.7. A Pearson’s Chi-
squared with Yate’ continuity correction did not
demonstrate a link between being admitted to CC
and mortality (p=0.16). Equally, no statistical
significance was demonstrated when comparing CC
admission pre-op (p=0.14) and post-op (p=0.22) with
mortality.

Mortality: A total of 17 patients died across the study
dates, giving a mortality of 2%. All but one was
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identified by the TARN database. Chest injury was
implicated as the most severe in 11 patients with the
remaining six suffering injuries to their neck.

Discussion

Our study has demonstrated a significant rise in the
number of admissions from SPT across a five-year
period. The overall mortality was low; however, we
have shown an increase in the severity of injuries.
This is evident by the greater number of injuries per
patient, the increasing number of CC admissions
and a greater number of interventions
proportionally. This data is consistent with research
from other centres and adds to the growing body of
evidence which supports the creation of a national
registry for SPT.

Gender and Age: Young males are most likely to be
victim of violent crimes involving knives according to
the majority of published data [15-27]. A 2017
systematic review by Whittaker et Al. reviewing all
penetrating injuries found 11 articles for analysis,
which reported that 84.7% to 91.9% of SPT victims
were male [18]. This is comparable to our data
(93.3% males). The median age for our cohort was
31. Our study collected data from an adult centre and
thus, paediatric admissions are not well represented.
This slightly older than reported group is consistent
with data from nearby Liverpool where those under
16 were excluded [19]. To truly understand the
demographics of those affected by SPT future studies
must include data from paediatric centres.

Ethnicity: Currently available data very rarely reports
on the ethnicities affected by SPT. Whittaker et Al
found a single article on ethnicity [18]. They report
that 50% of patients were of Black or Black British
heritage. By contrast, our study has shown the vast
majority of patients identify as White or White
British (72%), with 10% of our patient population
identifying as Black or Black British. The link
between ethnicity and level of deprivation is likely to
be regional. Government data has shown that ethnic
minorities are more likely to live in deprived areas,
with Black and Asian communities most affected
[20]. Deprivation had been linked to the incidence of
SPT and thus, knife crime was thought to affect
ethnic minorities disproportionately. However,
recent data published by Haylock et Al. refutes this
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link when factors such as socio-economic status are
controlled for [21]. Further analysis looking at
patient backgrounds in more detail may reveal
information vital to preventative strategies.

Weekday: Our data shows that weekend violence is
disproportionately  represented  compared to
weekdays. Studies which only included adults
support these findings [22]. Whether this data
identified specific subsets of individuals is difficult to
confirm and the influence of illicit drugs, whether
through consumption or distribution is difficult to
quantify. If additional information is gathered, such
as: employment status, previous criminal history,
incident location and drug usage the factors leading
the SPT in these instances can be understood further
and prevention strategies can be more targeted.

Critical Care Data: Our data shows that one in five
patients with SPT required CC input, which is
comparable to the 25% quoted by Malik et Al [22].
To date, our study is the first to look in detail at CC
admissions. Over half of those admitted were
perioperative with the majority requiring admission
post-operatively. CC incurs a considerable financial
burden, which is amplified by longer lengths of stay
and multiple organ support.

The timing of CC admissions perioperatively is based
on multiple clinical factors such as: haemodynamic
stability, CT and intra-operative findings. To inform
the decision-making process this additional clinical
data must be collected in future studies in an attempt
to reduce mortality and morbidity.

Term  Standardisation: There is significant
heterogeneity in the published data on SPT in the
UK [18, 22, 23]. This is in part due to an absence of
standard definitions, which types of weapons and
injuries should be included. Some papers only report
injuries involving knives, and others accept a broader
definition of “sharp object”. Similarly, there is a lack
of clarity with inclusion criteria when defining a
penetrating or non-superficial injury. We believe all
injuries using a knife requiring medical assessment
which are non-accidental and unrelated to self-harm
should be included in future studies. It may be
necessary for a clinician to assess if the injury is likely
to be accidental, as there is a significant portion of
patients who claim injuries are an accident to avoid

© 2023 Aziz Slaoui, et al.

ISSN:2837-5998

police involvement [24]. Our study suffered from a
similar lack of standardisation of terms, however, we
believe a future registry should hold a consensus on
such terms.

Data Source: The source of data collected varies
greatly across current literature. Patients have been
identified using data from the London Helicopter
Emergency Medical Service (HEMS) [16], local
electronic records [24], ambulance data [25], TARN,
and even blood banks [22].

TARN currently captures a small number of SPT
patients [26]. In order to obtain a more complete
dataset which truly represents the incidence of SPT
we advocate the creation of a national database. It is
key that this database captures ambulance and
hospital patients, whether they were admitted or not.
Unless the full spectrum of data is obtained it will be
difficult to truly understand the issues related to this
national health problem. This data should be
collected at both MTCs and district general hospitals.
The incidence of SPT outside of central urban areas
is becoming more recognised. Gavrilovski et Al. [27]
have demonstrated that violence involving knives is
increasing outside of urban centres and may be
linked to the creation of so called “county lines” [28].
This implicates that SPT is frequently drug related,
either through distribution or consumption.

Societal impact: Violent crimes with the use of
knives have been increasing in recent years attracting
significant media attention [3]. Multiple agencies are
attempting to reduce knife crime and the
Government has proposed £10M in funds to tackle
knife crime [11]. However, without comprehensive
understanding of the nature and distribution of
crime involving knives, public health interventions
are less likely to be successful. Methods of preventing
knife crime need to be targeted, such as those which
successfully stemmed rising knife related violence in

Scotland [29].

SPT has a significant impact on patient’s physical and
mental wellbeing [30-32]. Recent studies have called
for more information to be published on the mental
health of populations affected [18, 23]. Mental health
disorders are as common in the perpetrator as in the
victim [33]. Mental health after major trauma is one
of the strongest predictors of recovery regardless of
the extent of injuries. emphasising the importance of



International Clinical and Medical Case Reports

early intervention and psychological follow up to aid
recovery [34].

Study Limitations: The major limitation was the lack
of Injury Severity Score (ISS) as this could not be
calculated due to lack of documentation in the
TARN database. We were also unable to confirm the
geographical locations, types of weapons used or
circumstances of the stab injuries for every patient
included in the study. Additional data such as
employment, mental health status, criminal history
as well as drug use may further identify the atrisk
groups. There will be selection bias in this study as
only patients sufficiently injured to require
admission to hospital were included.

Conclusion

The incidence and severity of SPT is increasing in
central Manchester. Whilst mortality remains low
these injuries comprise a significant and costly
portion of the workload at our major trauma centre.
More data is required to adequately describe the
patient demographic most affected by interpersonal
violence using knives. The authors advocate the
creation of a national knife crime database to identify
factors related to the incidence and further the
implementation of prevention strategies.
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