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ABSTRACT

Background: Recently, there was a shift in the management
plan for liver blunt trauma from operative to non-operative
treatment, as there were advances in critical care and
sensitivity of diagnostic tools for detection of liver injury such as
CT scan.

Objectives: To estimate the prevalence and correlates of non-
operative management of liver injury among abdominal trauma
patients admitted under surgical team care at Al-Noor
specialist hospital in Makkah Al-Mukarmah between 2013 and
2014.

Subjects and methods: This is a retrospective cohort study
carried out in Al-Noor specialist hospital, Makkah Al-
Mukarramah, from 2013 to 2014. All patients admitted to Al-
Noor Specialist hospital in general surgery department with
abdominal trauma and liver injury were included. Variables
were obtained through file review.

Results: The study included 54 patients with liver trauma.
Their age ranged from 7 to 60 years with mean age 0f29.2+
11.3. Male was the dominant gender, with male to female ratio
was 8 to 1. Exactly half of patients were Saudis. The
prevalence of non-operative management of liver injury
throughout the period 2013-2014 was 88.9%. Regarding
mechanism of injury, all cases of fall down and 88.9% of road
traffic accidents compared to none of penetrating injury were
treated non-operatively, p=0.011. Concerning CT grading, all
cases of grade | compared to 75% of grade IV and 70% of
grade Il were treated non- operatively, p=0.016. Systolic and
diastolic pressures were significantly higher in patients
managed non-operatively than those managed operatively
(123.5+£18.8 and 75.4+13.9 versus 92.3+41.4 and 56.0+25.9),
p values were 0.002 and 0.005 for systolic and diastolic blood

INTRODUCTION

Operative management of liver trauma was considered the golden
standard of treatment before two decades.! Recently, there was a
shift in the management plan from operative to non-operative
treatment, as there were advances in critical care and sensitivity
of diagnostic tools for detection of liver injury such as CT scan.?
Non-operative management started by conserving low grade liver
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pressures, respectively. There was no significant difference
between both groups regarding heamatological parameters
except PTT as it was 48.8430.0 in operative group and
31.7£10.0 in non-operative group, p=0.009. Majority of patients
with 14-15 Glasgow coma scale (97.3%) compared to 71.4% of
those of <8 Glasgow coma scale were treated non-operatively,
p=0.014. All cases presented without associated abdominal
injury compared to 70% of those presented with associated
abdominal injury were managed non-operatively, p=0.002.
Majority of patients treated non-operatively (45/48; 93.8%)
compared to one third of those treated operatively (2/6; 33.3%)
were improved on discharge, p<0.001.

Conclusion: The prevalence of non-operative management of
liver injury in Al-Noor hospital, Makkah is currently very high,
ever for high grade injuries. Most of them were improved on
discharge compared to those managed operatively.
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injury and its proved to be a good tool, higher grades of
liver injuries also treated non-operatively and it decreased
the morbidity complication rate of operative treatment.? Patients
with hepatic trauma associated with hemodynamic instability and
co-morbid organ injuries need surgery as they are subjected to
higher mortality.#5 Therefore, surgeons should understand the
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indications for operative intervention well.? Non-operative
management of liver trauma should be carried out if possible in
every patient provided he is hemodynamicaly stable. Al Noor
specialist hospital in Makkah receive huge number of MVA (motor
vehicle accident), and Saudi Arabia considered to have one of the
highestrates of RTA in the world.”

Abdominal trauma and liver injury is one of the commonest
presentations in Al-Noor specialist hospital. This study carried out
because of limited studies addressing this issue in the kingdom of
Saudi Arabia to estimate the prevalence and correlates of non-
operative management of liver injury among abdominal trauma
patients admitted under surgical team care at Al-Noor specialist
hospital in Makkah Al-Mukarmah between 2013 and 2014.

SUBJECTS AND METHODS

This is a retrospective cohort study carried out in Al-Noor
specialist hospital, Makkah Al-Mukarramah, from 2013 to 2014. All
patients admitted to Al-Noor Specialist hospital in general surgery
department with abdominal trauma and liver injury were included.
Variables such as CT grading system, number of PRBC units
transfused, hemodynamic stability and associated injuries were
considered in this study. These variables were obtained through
file review. Fifty four were recruited for this study. American
association for the surgery of trauma grading system was used
to define grades of liver injury. SPSS, version 22.0 was used
for data entry and data analysis, p-value of <0.05 was considered
for significance.

Table 1: Factors associated with management of liver injury among abdominal trauma patients,
Al-Noor specialist hospital, Makkah Al-Mukarmah (2013-2014)

Non-operative Operative p-value
N=48 N=6
Age (years) [meanzSd] 29.74£12.1 25.07.7 0.357*
Gender Male (n=46) N (%) 41(89.1) 5(10.9) 0.637*
Female (n=8) N (%) 7(87.5) 1(12.5)
Nationality Saudi (n=27) N (%) 23 (85.2) 4 (14.8) 0.334*
Non-Saudi (n=27) N (%) 25(92.6) 2(74)
Mechanism of injury RTA (n=45) N (%) 40 (88.9) 5(11.1) 0.011°
Fall down (n=8) N (%) 8 (100) 0(0.0)
Penetrating (n=1) N (%) 0(0.0) 1(100)
CT grading of liver injury Gl (n=19) N (%) 19 (100) 0(0.0) 0.016°
Gll (n=21) N (%) 19 (90.5) 2(9.5)
Gl (n=10) N (%) 7(70.0) 3(30.0)
GIV (n=4) N (%) 3(75.0) 1(25.0)
Haemodynamic status Stable (n=39) 36 (92.3) 3(7.7) 0.205**
Unstable (n=15) 12 (80.0) 3(20.0)
Systolic blood pressure 123.5+18.8 92.3+41.4 0.002*
[meanxSD]
Diastolic blood pressure 75.4+13.9 56.0+25.9 0.005*
[meanxSD]
Heart rate [mean+SD] 98.7+£20.7 114.2+£16.9 0.106*
Haemoglobin [meanSD] 12.642.1 10.943.5 0.098*
Plateletes [meanSD] 254.2+87.9 204.0+69.7 0.224*
Haematocrite [mean+SD] 36.915.4 31.8+£9.4 0.072*
ALT [mean£SD] 305.2+254.7 371.8+332.4 0.594*
AST [meanxSD] 323.1+285.4 448.4+383.2 0.377*
PTT [mean£SD] 31.7£10.0 48.8+30.0 0.009*
Glasgow coma scale 14-15 (n=37) N (%) 36 (97.3) 1(2.7) 0.014°
9-13 (n=3) N (%) 2 (66.7) 1(33.3)
<8 (n=14) N (%) 10 (71.4) 4 (28.6)
Associated abdominal injury Yes (n=20) N (%) 14 (70.0) 6 (30.0) 0.002°
No (n=34) N (%) 34 (100) 0(0.0)
Co-morbidity Yes (n=3) N (%) 3(100) 0(0.0) 0.697°
No (n=51) N (%) 45 (88.2) 6(11.8)
FAST results Free fluid (n=12) N (%) 9(75.0) 3(25.0) 0.185°
No free fluid (n=6) N (%) 6 (100) 0(0.0)
Not done (n=36) N (%) 33(91.7) 3(8.3)
Total days of admission 12.13+114 12.0+20.1 0.982*
[mean£SD]
Total days under general 59+44 3.24£35 0.153*
surgery (GS) [mean+SD]
Condition on discharge Improved (n=47) N (%) 45 (95.7) 2(4.3) <0.001°
Expired under GS (n=6) N (%) 2(33.3) 4 (66.7)
Expired under others (n=1) N (%) 1(100) 0(0.0)
*Student's t-test; **Fischer exact test; “Chi-square test
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Figure 1: Prevalence of non-operative management of liver injury,
Al-Noor specialist hospital, MakkahAl-Mukarmah (2013-2014)

RESULTS

The study included 54 patients with liver trauma. Their age ranged
from 7 to 60 years with mean age 0f29.2+ 11.3. Male was the
dominant gender, with male to female ratio was 8 to 1. Exactly half
of patients were Saudis.

Figure 1 shows that the prevalence of non-operative management
of liver injury throughout the period 2013-2014 was 88.9%.

Table 1 summarizes the difference between operative and non-
operative patients regarding different characteristics. There was
no significant difference between both groups regarding age,
gender and nationality of patients. Regarding mechanism of injury,
all cases of fall down and 88.9% of road traffic accidents
compared to none of penetrating injury were treated non-
operatively, p=0.011. Concerning CT grading, all cases of grade |
compared to 75% of grade IV and 70% of grade IIl were treated
non- operatively, p=0.016. Systolic and diastolic pressures were
significantly higher in patients managed non-operatively than
those managed operatively (123.5+18.8 and 75.4+13.9 versus
92.3+41.4 and 56.0£25.9), p values were 0.002 and 0.005 for
systolic and diastolic blood pressures, respectively. Heart rate was
higher in patients treated operatively than those treated non-
operatively (114.2£16.9 versus 98.7+20.7). However, the
difference was not statistically significant. There was no significant
difference between both groups regarding heamatological
parameters except PTT as it was 48.8+30.0 in operative group
and 31.7£10.0 in non-operative group, p=0.009. Majority of
patients with 14-15 Glasgow coma scale (97.3%) compared to
71.4% of those of <8 Glasgow coma scale were treated non-
operatively, p=0.014.

All cases presented without associated abdominal injury
compared to 70% of those presented with associated abdominal
injury were managed non-operatively, p=0.002. There were no
statistically significant difference between both groups regarding
co-morbidity, FAST results, total days of admission and total days
under general surgery.

Majority of patients treated non-operatively (45/48; 93.8%)
compared to one third of those treated operatively (2/6; 33.3%)
were improved on discharge, p<0.001.
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DISCUSSION

Concerning the mechanism of liver injury, the most frequent cause
in the present study was traffic accidents (83.3% “45/54"). This is
higher to what has been reported by others in Korea (49.7%),8
Scotland (54%),° USA (72%),"°and United Kingdom “UK” (67%)."!
Male predominance is apparent in the present study (85.2%). The
same has been proved in several worldwide studies including
Korea (69%).® Scotland (76%),° UK (79%),!" United States
(65%),10 and South Africa (81%).'2

As regards the grade of liver injury, 92.6% (50/54) of traumatic
liver injuries in the present study were low-grade (I, I, or Ill). In
Korea, 70.9% of traumatic liver injuries were low grade.8 In USA, a
rate of low grade liver injuries was 80%." In Scotland, 69%
of traumatic liver injuries were grade 1.2

As expected the magnitude of non-operative management of
traumatic liver injury was higher considerably compared to
operative management. This is most probably due the new
advancement in diagnostic tools and intensive care
management.'sl This result is similar to other published
studies.814'5 As expected grade Il liver injury was successfully
treated non-operatively (90.5%). However, (75%) of grade IV liver
injury was treated non-operatively which is an outstanding result
and unexpectedly high. This finding might be explained by
presence of good training program for general surgery residents,
availability of blood bank and quick response of emergency
department personnel at Al-Noor Specialist hospital in Makkah.
Usually surgeons determine the treatment strategy for traumatic
liver injury according to a patient's hemodynamic status rather
than the grade of liver injury. van der Wilden et al. observed that
liver injury grade was not significantly associated with non-
operative treatment success.'® Also, Zago et al.reported no
significant difference between operative and non-operative groups
regarding grade of liver injury.'” However, Pachter et al.
suggested that most cases of failed non-operative treatment
occurred in patients with severe grades of liver injuries.

The non-operative group showed a higher improvement rate on
discharge than the operative group in the current study. The same
finding has been proved in other studies.8-1218
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There were some limitations of this study that should be
mentioned. This study was retrospective cohort study. We
couldn’t assess the reasons of non-operative treatment failure as
we depend only on record reviewing. However, in the present
study, we compared the clinical characteristics between operative
and non-operative groups of treatment of traumatic liver injury.
There were significant differences between the two groups for:
grade of liver injury, systolic and diastolic pressures, PTT,
Glasgow coma scale, and associated abdominal injury.

Considering the results of this study, we suggest that grade of
liver injury, PPT, Glasgow coma scale, blood pressure and
associated abdominal injury may be helpful when determining the
treatment of traumatic liver injury: grade of liver injury.
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