Intra-Abdominal Solid Visceral Injuries in Adult Patients
Presenting with Blunt Abdominal Trauma

Agsa Ismail', M. Hassan-Ul-Haque?, Muhammad Jamaluddin3,
Bushra Tasneem*, Saima Sagheer®, Rizwan Ahmed Khan®

Abstract

Objective: To determine the frequency of intra-abdominal solid visceral injuries in adults presenting
with blunt abdominal trauma (BAT) at a public sector tertiary care hospital in Karachi

Methods: The current descriptive cross-sectional study was carried out at Department of Surgery
Abbasi Shaheed Hospital during March 2016 to September 2016 after acquiring ethical approval from
Hospital Committee. Total 165 patients were recruited into the study using non-probability consecutive
sampling technique. Trauma was managed according to Advance Trauma Life Support (ATLS) guide-
lines. Laboratory and imaging investigation were done to make diagnosis and manage patients. Pa-
tients' characteristics including demographic details such as age, gender and clinical features were
recorded on pre-designed profroma.

Results: Out of 165 recruited patients, 133 (80.6%) were males and 32 (19.4%) were female. Average
age of study participants was 35.77 £ 13.95 years. Most of the cases occurred in patients having a
low socioeconomic status (n=78, 47.3%). In a majority of the cases, mode of injury was road traffic
accidents (n=92, 55.7%). 50(30.30%) patients got injury due to fall from height and 23(13.93%) cases
occurred due to assault. The most common injured organ was kidney (n=60, 36.36%) followed by
liver (n=57, 34.54%), spleen (n=47, 28.48%) and pancreas (n=34, 20.61%).

Conclusion: Careful attention to physical findings and proper sequencing of diagnostic tests is helpful
in the appropriate decision making which may prevent associated morbidity and mortality in accor-
dance with Advance Trauma Life Support (ATLS) guidelines.

Keywords: abdominal injuries, hemodynamics, conservative treatment

IRB: Approved by Research Evaluation Unit of College of Physicians and Surgeons Pakistan. Ref No:
CPSP/REU/SGR-2011-174-5270. Dated: 18™ March 2016.

Citation: Ismail A, Hassan-Ul-Haque M, Jamaluddin M, Tasneem B, Sagheer S, Khan RA. Intra-Ab-
dominal Solid Visceral Injuries in Adult Patients Presenting with Blunt Abdominal Trauma [Online]. An-

Original Article

nals ASH KMDC 2020;25

Introduction

Trauma refers to the experience of major
physical or psychological stress as a reaction to
event or circumstances that are physically or emo-
tionally impactful for an individual and have adverse
effects’. Globally trauma is considered as poten-
tial cause of morbidity and mortality and a common
cause of mortality within 40 years of life?. Trau-
matic events include sudden loss, chronic illness,
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violence, disaster, war confrontations and other
stressful and disturbing events. Trauma is associ-
ated with substantial morbidity and mortality which
causes significant deprivation of workforces. In
today's world, trauma is recognized as neglected
sickness in spite of its close relationship with hu-
man being. Regardless of the socioeconomic status
of the patients, trauma is considered as a major
public health problem across the world.

Road traffic accidents (RTA) are major cause of
injuries and associated mortalities contributing to
one-fourth to all injury associated mortalities®. Ac-
cording to World Health Organization (WHO), yearly
5 million mortalities occur due to injuries which
makes 9% of the global deaths, which is approxi-
mately 1.7 times the fatalities that occur on ac-
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count of tuberculosis, malaria and HIV“. In develop-
ing countries, trauma is considered as the leading
preventable cause of mortality. Globally, nearly 1.3
million people die due to RTA annually and 78.2 mil-
lion injuries occur and the burden is increasing in
lower and middle income countries with 6 times
higher mortality risk in developing countries®. It has
been also estimated that annually 8.1 million
people will die due to injuries by the year 2020 and
worldwide among all causes, RTA will be the third
highest causes of disability while it will account for
second highest disability causes in developing
countries®.

Abdominal region is predominantly exposed to
injury and thus a frequently experienced challenge
in practice of surgery. Literature documents that
globally, abdomen is the third most frequently in-
jured organ due to injuries. Among all abdominal in-
juries 25% of the cases require surgical exploration
and 85% of them are cases of blunt abdominal
trauma’. Solid and visceral organs are injured as a
result of BAT. The presentation of these groups
widely differ from various aspects. Commonly liver
and spleen are involved and manifest with signs of
internal haemorrhage. Hollow viscus injury following
BAT is rarely diagnosed. There is 4%-15% variation
in incidence of hollow viscus injuries following BAT®.

BAT is frequently dealt in emergency room that
makes 80% of abdominal injuries and cause of con-
siderable morbidity and mortality®. Blunt abdominal
trauma is an emergency condition in which patient
may get an immediate threat to life due to the he-
modynamic instability. Males tend to be more af-
fected than females. About 13% cases of
intra-abdominal injuries are encountered in emer-
gency department among patients who present with
BAT which increases the healthcare cost'®. There is
an alarming rise in BAT due to increase in popula-
tion which relies on motor vehicle for routine trans-
portation. Blunt abdominal trauma (BAT) may also
occur due to sports injuries, fall from height, bomb
blasts and assault with blunt objects.

There are no anatomical boundaries in trau-
matic injuries. More than single regions may be in-
volved concurrently, thus extensive examination is

needed for patient management. Patients with BAT
are overall considered as a poor group of patients
from aspect of management. Commonly, BAT is
missed because it is usually not obvious unless ex-
amined multiple times. Diagnosis delay and insuffi-
cient management of abdominal injuries may
become lethal. Presence of other injuries may divert
the tension of treating surgeon from appropriate ex-
amination and factors such as delay in reaching to
the facilityy, mental status of patient further in-
creases difficultly to diagnose.

Injuries occurring due to BAT are related with
substantial morbidity and mortality in spite of ad-
vancement in rescue and management techniques.
Frequently injured organs are liver and spleen
whereas other organs that may also be injured in-
clude urinary bladder, kidneys, pelvis, urethra and
vascular injuries. A study found that in their series
of 35 patients with TBI, the incidence of organ in-
jury in blunt abdomen trauma was liver injury found
the most commonest 10 (30.3%), spleen injury 9
(27.27%), gut injury 7 (21.21%) and pancreas 1
(3.03%),respectively.

According to Weiner and Barrett in civilians,
blunt trauma is caused primarily by road traffic ac-
cidents (75%) and falls (10%). Similarly, in other
studies, road traffic accident is also the commonest
mechanism of injury as compared to falls and
blows to abdomen'. Another study reported that
males were predominantly affected in blunt abdomi-
nal injuries and road traffic accident (RTA) was the
commonest injury mechanism while common injury
site was ileum. A local study conducted in Karachi
reported that the frequently injured organs were in-
testine (47.94%), liver (26.4%), spleen (20.7%),me-
sentery injuries (15%), pancreas (6.4%) and
stomach (5.7%)'?. But in other study, this pattern
is deviated such that liver (36%), followed by spleen
(32%) and kidney (24%)'314.

In present era of speed and road traffic acci-
dents, there is rise in BAT because of modern in-
dustrial age which is leading to growth in
high-speed automobiles and their production; and
formation of explosive compounds able to produce
massive compression forces which have influence
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on human bodies. According to World Health Orga-
nization (WHO), globally by end of year 2020
trauma will be ranking as top most and second
most leading cause of loss in individual's productive
years'®.

Unidentified intra-abdominal injury is a fre-
quently occurring cause for preventable death in pa-
tients presenting with BAT. In addition to this,
assessment of patient with abdominal trauma may
be challenging for a surgeon. Therefore, the present
study was designed to determine the frequency of
intra-abdominal solid visceral injuries in adults pre-
senting with BAT to initiate and plan appropriate in-
terventions required to reduce associated morbidity
and mortality.

Patient and Methods

The current descriptive cross-sectional study
was carried out at Department of Surgery, Abbasi
Shaheed Hospital during March, 2016 to September,
2016. Ethical approval was sought from Hospital
Ethics Committee to conduct the research. Study
purpose was explained to patients to obtain their
consent before enrolling them into the study. Pa-
tients of both the gender of age 15 - 65 years who
presented to hospital within 3 days of injury due to
abdominal trauma were included in the study. Pa-
tients presented with penetrating trauma and those
who expired during resuscitation were excluded
from study. Children with blunt trauma who were al-
ready on follow-up were also excluded. Taking
prevalence of kidney injury in patients with BAT
(7.4%) with population size of 1 million'4, 95% con-
fidence interval and 4% margin of error, the calcu-
lated sample size was 165. Non-probability
consecutive sampling technique was used to recruit
study participants. Sample size was calculated us-
ing WHO sample size calculator.

Trauma patients presented to emergency de-
partment were firstly resuscitated at trauma man-
agement room in accordance with the Advance
Trauma Life Support (ATLS) guidelines. All patients
were investigated by x-ray examinations & ultra-
sound FAST scan for diagnosis when admitted to
emergency as per standard procedure. After per-

forming first resuscitation and considering the he-
modynamic stability, patients were carefully as-
sessed. Further investigations such as diagnostic
peritoneal lavage and CT Scan abdomen were done
based on clinical finding. Physical examination and
abdomen examination findings included abrasions,
bruising on abdomen, localized or generalized ten-
derness. Intra-abdominal solid viscus injuries were
documented on ultrasound in hemodynamically
stable patients and laparotomy findings in unstable
patients. Patients' clinical and demographic charac-
teristics that included age (in years), gender, socio-
economic status, mechanism of injury and injured
organswere recorded on pre-designed pro forma.

Categorical variables were expressed as fre-
quency with percentage. Mean + standard deviation
was used to summarize continuous variables. Data
analysis was performed on SPSS version 21.

Results

Total 165 patients were recruited into the study
with average age of study participants was 35.77 *
13.95 years. Out of 165 participants, majority were
males (n=133, 80.6%) while females were 32
(19.4%). Blunt trauma was frequent in lower class
(n=78, 47.3%). Out of 165, 73 (44.2%) patients were
from middle class whereas trauma was less prevalent
in upper class (n=14, 8.5%). The most common in-
jured organ was kidney (n=60, 36.36%) followed by
liver (n=57, 34.54%), spleen (n=47, 28.48%) and pan-
creas (n=34, 20.61%). Most of injuries occurred due
to road ftraffic accidents (n=92, 55.7%). Fifty
(30.30%) patients got injury due to fall from height
and 23 (13.93%) cases occurred due to assault.

Table 1.

Variables Mean + Standard Deviation or Frequency (%)
Age (in years) 35.77 £ 13.95
BMI 38.37 £ 6.96
Gender

Male 133 (80.6)
Female 32 (19.4)
Socio-economic status

Low 78 (47.3)
Middle 73 (44.2)
High 14 (8.5)
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Discussion

Abdomen ranks as third most frequently injured
body region and approximately quarter of such pa-
tients need abdominal exploration. Generally ab-
dominal injuries may occur due to penetrating or
blunt trauma and about 7% to 10% of deaths oc-
curred as a consequence of these injuries?. BAT
known as a potential cause of mortality and morbid-
ity in people of any age. A review from Singapore
described trauma as the leading cause of death in
those aged 1-44 years. Blunt abdominal trauma
makes 79% of all cases'. The same is reflected in
our study. Most of the patients had age range of
16-32 years. One possible explanation for affecting
young population is that considerable number of in-
dustrial and road trauma usually occur in young
population in low middle-income countries such as
Pakistan. In addition to this, a high proportion of
the population in Karachi uses motorcycles that ex-
pose them to a higher risk of road traffic injuries. A

study conducted in Qatar enrolled 6888 trauma pa-
tients, out of which 15% had abdominal trauma.
The commonest injured organ was liver (36%) fol-
lowed by spleen (32%) and kidney (18%)2.

A review from adult trauma databases reveals
that blunt trauma is the importantbasis of intra-ab-
dominal injury and that motor vehicle accidents are
the commonest mode of injury. Blunt injuries
nearlycontributes to two thirds of all occurring inju-
ries’. In the current study, male gender was domi-
nant with 80% proportion. Predominance of males
has been seen in many studies which was alike to
our study findings?, .

The initial hours after injury are of much signifi-
cance for time referral and management and hence
patient's survival. BAT causes injuries in which
single or multiple organs can be affected which are
mutilated in nature. The clinical presentation varies
from case to case, depending on the mechanism,
site and extent of injury, associated extra-abdomi-
nal injuries and any underlying co-morbidities. A pa-
tient may present with minor complaints of
abdominal pain on one extreme and profound shock
on the other. Due to variations in presenting symp-
toms, it becomes difficult to diagnose and manage
them. In addition to this, the clinical evaluation is
masked by other obvious external injuries.

In our study, all the patients had some degree
of abdominal pain, however, shock occurred in 60%
of patients. Careful consideration to physical
outcomesbenefitsin decision making and appropriate
sequencing of diagnostic tests. The study con-
ducted in India enrolled 100 consecutive cases of
blunt abdominal injury. Sharma et al reported in his
study that liver was the most affected organ fol-
lowed by kidney, mesentery, spleen and small in-
testine®. In our study, the most frequent injured
organ was kidney followed by liver, spleen and pan-
creas. However, another similar study conducted in
Karachi reported the most frequent injured organs
were intestine followed by liver, spleen, kidney, pan-
creas and stomach??,
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Abdominal pain, peritoneal signs and tender-
ness were the most consistent findings in
awakeand hemodynamically stable patients with
isolated BAT and almost 90% of such kind of in-
jured patients present with these findings. However,
numerous studies reported that even in such pa-
tients, substantial injury may be overlooked with
physical exam alone. Hence, nonappearance of
physical findings does not exclude injury and the
prerequisite for further surveillance and diagnostic
testing'®.

Salim and co-workerspublished a study in
2006. Theystudied 592 cases of significant blunt
multisystem trauma with no visible abdomen or
chest injuries. They were allhemodynamically
stable, and underwent a standard abdominal physi-
cal examination. Out of them, 19.6% exhibited clini-
cally meaningful findings on chest computed
tomography (CT) and 7.1 on CT abdominal that lead
to alteration in clinical management plan in nearly
19% of patients’®.

In a study, 772 blunt trauma patients under-
went FAST scans, 29% confirmed abdominal injury
cases were found to have no heamoperitoneum on
FAST or CT scan'. Hence, the dependence of
heamoperitoneum as the exclusive indicator of ab-
dominal visceral injury restricts the usefulness of
FAST as a diagnostic screening tool in
heamodynamically stable patients having BAT and
CT scanning may be essential to additionaldisplay
the injuries. For the purpose of identifying patients
who could have more advantage of FAST examina-
tions in trauma, it was observed that ultrasound
was highly sensitive and specific in patients having
hypotensive BAT.

Stable patients exhibiting negative findings on
FAST require strict monitoring, serial abdominal ex-
aminations, and a follow-up FAST examination (if
resources permit). However, an option to CT scan
investigation should also be considered,
particularlyin case of intoxicated patient or having
associated injuries.

Heamodynamically unstable patients with
negative FAST pose a diagnostic challenge. Other

existing diagnostic choices in this condition are ex-
ploratory laparotomy, DPL, repeated FAST and fea-
sibly, a CT scan following aggressive resuscitation.
Operative management is not specified in every pa-
tient with positive FAST results. Hemodynamically
stable patients with positive FAST findings may
need a CT scan to define the nature and degree of
their injury more appropriately.

It was observed in a study conducted on
heamodynamically patients that 40% patients re-
quired intensive care and complication occurred in
25% of the patients with intra-abdominal abscess
as acommon complication'. In another study by
Croce M A et al, over a 22 months period, patients
with blunt hepatic injury were assessed prospec-
tively'. A total of 136 had blunt hepatic trauma.
Out of these 24 (18%) underwent emergent investi-
gation. Of the remaining 112 patients, 12 (11%)
failed observation and underwent laparotomy. The
remaining 100 (81%) patients were successfully
managed without exploration. Currently, non-opera-
tive treatment of isolated blunt hepatic and splenic
injury is taken as the standard care for
heamodynamically stable individuals?°.

Substantial improvement has been made in
non-operative treatment of solid organ injuries. Pres-
ently, non-operative management of isolated blunt
hepatic and splenic injury is taken as the standard
care for heamodynamically stable individuals. A pro-
spective study carried out at Imam Khomeine Hos-
pital in lIran, 98 patients were selected for
non-operative management of renal, hepatic and
splenic injuries. The success rate of non-operative
management (NOM) was 93.8%. 51 patients under-
went NOM of splenic trauma, 38 patients of hepatic
trauma and 9 patients of renal trauma. The success
rates of this treatment were 94.1%, 94.7% and
88.8% for spleen, liver and kidney respectively. It
was concluded that NOM may be successfully car-
ried out for the hemodynamically stable patients
having solid organ blunt trauma?'.

In another study by NotashA Y et al, 320 con-
secutive patients with splenic injury were studied
retrospectively. Total 188 patients went directly to
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operative room and 132 patients were admitted with
the aim of non-operative management for strict
monitoring. Out of these 31 underwent laparotomy
while 101 patients were managed successfully con-
servatively??. Most studies regarding NOM are, how-
ever, are designed and conducted in specialized
hospitals with high skilled human resources, surgi-
cal ICU and extensive minimally invasive or endo-
scopic facilities. However, in our study NOM was
carried out in a hospital with scarcity of ICU beds,
surgical staff not whollyhad the experience of work-
ing on trauma and inadequate access to percutane-
ous or endoscopic methods. Thereby, the number
of patients with successful NOM would have been
more if we had these facilities. Out of 13 patients
detected of having splenic injury 5 were managed
successfully non-operatively. Out of 2 patients with
renal injury, one was operated while the other one
was managed conservatively. None of the patient
needed conversion from conservative to operative
management.

Blunt trauma that occurs due to motor cycle
and vehicle accidents, falls, pedestrians struck and
assaults is the common mode of injury. It has also
been estimated that globally by 2030, injuries as-
sociated with road traffic accidents will be fifth po-
tential cause of mortality and third potential cause
of disability with 90% cases happening in develop-
ing countries with annual global cost of US$ 51823.
In Pakistan, death rate of RTA is 20.22% and is the
15" leading causes of death?*. Growing population
of the city uses motor vehicles and other heavy ve-
hicles which increases the burden of road traffic ac-
cidents. Robberies and social violence is also
responsible for rising incidents of trauma in the city.
Moreover, injuries associated with gunshots and
other penetrating trauma also prevail which in-
creases the burden of such incidents. The similar
pattern is reflected in our study as the most com-
mon mode of injury was road traffic accident and
most of the cases occurred among low socio-eco-
nomic status. The study conducted in Qatar also
reported that the most frequent injury mechanism
was RTA (61%).

One of advantages of our study is that this is
one of the very few reports on blunt abdominal
trauma from our local setting as well as national
level. Though this was a descriptive study detailed
information on presentation as well as investigations
and laboratory work up was collected.

This was a cross-sectional study which has
some limitations. The findings could have been
more useful with a large trial comparing manage-
ment modalities or risk factors of complications of
blunt abdominal trauma and mortality due to it.

Injury is a very painful and difficult condition for
anyone. Blunt abdominal injury is always accidental
from various sources including RTAs etc. With ad-
vocacy and behavioural education, we can minimize
the incidence of injury in the community. Respect
for traffic laws can be a helpful change in driver
behaviours. Domestic and social violation can be di-
minished with better and equal education opportuni-
ties for all in the society. Well civilized people can
be a role model in this regard.

Conclusion

Careful attention to physical findings and proper
sequencing of diagnostic tests is helpful in the appro-
priate decision making which may prevent associated
morbidity and mortality in accordance with Advance
Trauma Life Support (ATLS) guidelines.
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