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Abstract

Introduction: Blunt Abdominal trauma (BAT) cases are
commonly encountered in emergency with liver being
second most commonly injured organ following spleen.
It is associated with significant morbidity and mortality.
CT scan is considered as gold standard for diagnosis but
it is not easily accessible, expensive, challenging in
hemodynamically unstable patients. Hence AST and
ALT are easily available laboratory markers which helps
surgeon to suspect liver injury and also it’s severity.
Materials and methods: A prospective observational
study of 90 patients was conducted in hospitals attached
to BMCRI. All patients underwent blood investigations

and CT scan except hemodynamically unstable patients

who underwent laparotomy. After assessment patients
are classified in two groups with or without liver injury.
Results: According to the ROC curve, the optimum cut-
off values for AST and ALT are 63.50 and 59.50
respectively. ALT has highest value of area under the
curve 0.978 than AST 0.961. Sensitivity and specificity
of the AST is 91.18% & 92.86% and of ALT is 100% &
89.29% respectively.

Conclusion: Liver enzymes successfully predict liver
injury and also its severity with ALT being more
sensitive than AST. These markers may make extremely
valuable tool in the work up of patients with BAT,
especially in remote areas for early referral and timely

management of patients.
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BAT-

Aspartate trans aminase, ALT- Alanine trans aminase,

Keywords: Blunt trauma abdomen, AST-
ROC curve-Receiver operating characteristic curve, CT-
Computed tomography.

Introduction

Blunt Abdominal trauma (BAT) cases are commonly
encountered in trauma care center. Liver is the second
most commonly injured organ following spleen El,
Among the mode of injury road traffic accidents
dominates which can lead to injury to both solid organ
and hollow viscus injuries. Other causes for BAT being
fall from height, crush injury and physical assault !
Blunt liver injuries can be minor contusions or major
lacerations or avulsions and is associated with signifi
cant morbidity and mortality. The clinical diagnosis of
liver injury in patients with BAT is major challenge for
trauma surgeons. FAST is easily available and portable
but has low sensitivity in diagnosing liver injury as it is
user- dependent 1,

CT is considered as the gold standard as it also helps in
assessing grades of liver injury and other associated
organ injuries Bl. As CT scan is not easily accessible,
expensive to be used as screening tool. It is challenging
to maintain the hemodynamic stability of the patient in
CT scan suite and transportation. Hepatic transaminases
are easily available laboratory markers. Study of these
can provide valuable guidance to emergency surgeon to
suspect liver injury, and also its severity.

Materials and methods

A prospective observational study of 90 patients was
conducted in hospitals attached to BMCRI from August
2021 to July 2022.

>History, vitals at admission were recorded.

>Blood samples taken for Hematocrit and LFT.
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>All patients underwent CT scan except hemo
dynamically unstable patients who underwent Emer
gency laparotomy

> All patients with BAT are assessed for liver and other
associated injuries based on imaging and intraoperative
findings

> Patients are divided into two groups -

group A: with liver injury

group B: without liver injury

Patients with liver injury grading is done by CT scan or
intraoperative findings.

Inclusion Criteria

1. Age above 18 years

2. Patients willing to give informed consent.

3. Patients with history of blunt injury to abdomen
received at emergency department in hospitals attached
to BMCRI, Bangalore.

Exclusion Criteria

1. Age below 18 years

2. Patients not ready to give informed consent.

3. Patients with known liver diseases

4. Patients positive for hepatitis B and hepatitis C
antigen

5. Patients whose blood investigations not done within
24hrs of admission.

Statistical analysis

The collected data was analysed using SPSS software,
ver.20.

1) Since KMO test value is < 0.05, the data was not
normally distributed.

2) KRUSKAL WALLIS TEST was used for comparing
mean values of grading of liver injury.

3) Chi-square test was used to compare categorical

variables.
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4) ROC was performed to evaluate the performance of
AST A& ALT tests, & to make decision about the cut
off points.

Results

Out of 90 patients with blunt trauma abdomen 83% were
males and 17% were females (table 2). 34 patients had
liver injury and rest 56 patients had no liver injury (table
3).

Majority of the patients with liver injury belonged to
grade | (15.6%) and grade Il (12.2%). Grade IV (2.2)
and V (1.1) injuries were rare in occurrence (table 4).
AST levels in patients with liver injury range from
48(grade 1) to 1633(grade V). AST elevation correlates
with the severity of liver injury which is statistically
significant (table 6).

ALT levels in patients with liver injury following BAT
range from 62(grade 1) to 1784(grade V). P value is
<0.001, hence there is statistically significant difference
between gradings of liver injury and mean ALT values
(table 7). ROC curves are plotted to estimate the
optimum cutoff values of AST and ALT (graph. The
optimum cutoff values of AST and ALT are 63.50
&59.5 respectively. Based on these values the liver
injury is cross tabulated. AST levels above 63.5 and
ALT levels more than 59.5 is taken as positive.

ALT has highest value of AUC (area under curve-.978)
than AST (0.961). Sensitivity and specificity of the ALT
test was 100% and 82.29% respectively (table 10).
Discussion

Liver is the second most commonly injured organ
following spleen in blunt trauma abdomen cases. Road
traffic accidents are dominant mode of injury. Blunt
liver injury spectrum includes minor contusions to major

lacerations or avulsions.
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FAST is portable and easily available but has low
sensitivity and is user dependent. CT scan is considered
as gold standard in diagnosing liver injuries but as it is
expensive, not easily available in remote areas and
challenging to carry out in hemodynamically unstable
patients. Hepatic transaminases are easily available,
cost-effective laboratory markers and can bev carried out
even in remote areas. Study of these enzymes provide
valuable guidance to treating surgeon to suspect liver
injury and also predict its severity.

In our study, the significance of elevation of liver
enzymes in patients encountering blunt trauma abdomen
with or without liver injury. Our study concluded that
raised liver enzymes successfully predict liver injury in
stable patients. These laboratory markers can be used as
a guide in working up of patients with BAT, especially
in remote areas for early referral and timely management
of patients. Sensitivity and specificity of the ALT test
was 100% and 82.29% respectively.

Conclusion

The present study supports the hypothesis that raised
liver enzymes successfully predict liver injury in stable
pat. ALT has higher sensitivity when compared to AST.
Higher levels of transaminases, following blunt trauma
abdomen may also suggest a higher- grade of liver
injury.

References

1. Shrestha, A., Neupane, H.C., Tamrakar, K.K. et al.
Role of liver enzymes in patients with blunt abdominal
trauma to diagnose liver injury. Int J Emerg Med 14, 7
(2021). https://doi.org/10.1186/s12245-021-00332-1

2. Arumugam S, Al-Hassani A, EI-Menyar A, et al.
Frequency, causes, and pattern of abdominal trauma: a
4-year descriptive analysis. J Emerg Trauma Shock.
2015; 8:193-8.

550

Page



Dr. Shirisha V, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

3.  Townsend CM, Beauchamp RD, Evers BM, Mattox
KL. Sabiston Textbook of surgery: the biological basis
surgical 20. 20th ed.
Philadelphia: Elsevier Saunders; 2017. p. 407-48.

4. Fleming S, et al. Accuracy of FAST scan in blunt

of modern practic, vol.

abdominal trauma in a major London trauma center. Int J
Surg. 2012; 9:470-4.

5. lacobellis F, Scaglione M, Brillantino A, et al. The
additional value of the arterial phase in the CT
assessment of liver vascular injuries after high-energy
blunt trauma. Emerg Radiol. 2019; 26:647-54.

6. Tian Z, Liu H, Su X, Fang Z, Dong Z, Yu C, Luo
K. Role of elevated liver transaminase levels in the
diagnosis of liver injury after blunt abdominal trauma.
Exp Ther Med. 2012 Aug; 4(2):255-260. doi: 10.3892/
etm. 2012.575. Epub 2012 May 15. PMID: 23139714;
PMCID: PMC3460295.

7. Koyama T, Hamada H, Nishida M, Naess PA,
Gaarder C, Sakamoto T. Defining the optimal cut-off
values for liver enzymes in diagnosing blunt liver injury.
BMC Res Notes. 2016 Jan 25; 9:41. doi: 10.1186/
s13104-016-1863-3. PMID: 26809874; PMCID: PMC
472 4953.

8. Tan KK, Bang SL, Vijayan A, Chiu MT. Hepatic
enzymes have a role in the diagnosis of hepatic injury
after blunt abdominal trauma. Injury. 2009 Sep; 40 (9):
978-83. doi: 10.1016/j.injury.2009.02.023. Epub 2009
Jun 16. PMID: 19535055.

9. Bevan CA, Palmer CS, Sutcliffe JR, Rao P,
Gibikote S, Crameri J. Blunt abdominal trauma in
children: how predictive is ALT for liver injury? Emerg
Med J. 2009 Apr;26(4):283-8. doi: 10.1136/ emj. 200X.
062703. PMID: 19307392.

10. Stassen NA, Lukan JK, Carrillo EH, Spain DA,
Norfleet LA, Miller FB, Polk HC Jr. Examination of the

©2023, IJIMACR

role of abdominal computed tomography in the
evaluation of victims of trauma with increased aspartate
amino trans ferase in the era of focused abdominal
sonography for trauma. Surgery. 2002 Oct;132(4):642-6;
discussion 646-7. doi: 10.1067/msy.2002.127556.
PMID: 12407348.

11. Bilgic I, Gelecek S, Akgun AE, Ozmen MM.
Predictive value of liver transaminases levels in ab
dominal trauma. Am J Emerg Med. 2014 Jul; 32 (7): 705
-8. doi: 10.1016/j.ajem.2014.03.052. Epub 2014 Apr 5.
PMID: 24797305.

12. Puranik SR, Hayes JS, Long J, et al. Liver enzymes
as predictors of liver damage due to blunt abdominal
trauma in children. South Med J. 2002; 95:203-206

13. Hennes HM, Smith DS, Schneider K, Hegenbarth
MA, Duma MA, Jona JZ. Elevated liver transaminase
levels in children with blunt abdominal trauma: a
predictor of liver injury. Pediatrics. 1990 Jul;86(1):87-
90. PMID: 2359686.

14. Srivastava AR, Kumar S, Agarwal GG, Ranjan P.
Blunt abdominal injury: serum ALT-A marker of liver
injury and a guide to assessment of its severity. Injury.
2007 Sep;38(9):1069-74. doi: 10.1016/j. injury. 2007.
04. 019. Epub 2007 Aug 8. PMID: 17686485.

Legend Tables

Table 1
Age distribution (Years)
N Minimu | Maximu | Mea | Std.
(Frequenc | m m n Deviati
y) on
90 19 80 351 | 12.399
1
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Table 2

Gender distribution

Table 6

AST elevation correlated with severity of liver injury

Gradi | N | Mean | Std. Std. Minim | Maxim
ng Deviat | Error | um um
ion
No 5 | 41.23 | 41.585 | 5.557 | - -
injur |6
y
1 1 |110.0 | 59.731 | 15.96 | 48 254
4 |7 4
2 1 |226.1 | 69.659 | 21.00 | 118 336
118 3
3 6 | 431.6 | 164.67 | 67.22 | 286 708
7 4 8
4 2 | 1245. | 417.19 | 295.0 | 950 1540
00 3 00
5 1 |1633. |- - 1633 1633
00

*P < 0.001 which is < 0.05 hence there is statistically

significant difference mean ALT values within and

between gradings of liver injury.

Table 7

ALT elevation correlated with severity of liver injury

Frequency | Percent
Valid | Male 75 83.3
Female | 15 16.7
Total 90 100.0
Table 3
Frequency of liver injury
Frequency | Percent
Liver NO |56 62.2
injury YES | 34 37.8
Total | 90 100.0
Table 4
Grading of liver injury
Frequency | Percent
Grading |1 14 15.6
2 11 12.2
3 6 6.7
4 2 2.2
5 1 11
Total 34 37.8
Table 5
Overall ast & alt levels
N (Frequency) | Median (IQR)

AST | 90

53.33 (25.67 — 154.67)

ALT | 90

50.67 (26.67 — 186)

*P < 0.001 which is < 0.05 hence there is statistically

significant difference mean AST values within and

between gradings of liver injury.
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Gradi | N | Mean | Std. Std. Minim | Maxim
ng Deviat | Error | um um
ion

No 5 | 40.25 | 38.415 | 5.133 | - -

injur | 6

y

1 1 |120.3 | 45.689 | 12.21 | 62 208
416 1

2 1 |268.2 | 63.652 | 19.19 | 156 369
117 2

3 6 | 494.6 | 208.95 | 85.30 | 302 896
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7 3 5 Parameters | AST ALT
4 2 | 1565. | 445.47 | 315.0 | 1250 | 1880 % (95% CI) % (95% CI)
00 7 00 Sensitivity | 91.18% 100%
5 11784, | - - 1784 | 1784 (76.32% - 98.14%) | (89.72%-
00 100.00%)
Graph 1 Specificity | 92.86% 89.29%
N ROC Curve (82.71% - 98.02%) | (78.12%
| SO e 95.97%)
o _Egimc.um Positive 88.57% 85%
Predictive | (74.98% to | (72.68%
;‘?_f % Value 95.25%) 92.35%)
£ Negative | 94.55% 100%
" Predictive | (85.44% to
. Value 98.08%)
oo 02 0.4 06 08 10
1 - Specificity
Diagonal segments are produced by ties.
Table 8
AST * LIVER INJURY Crosstabulation
Liver injury
NO | YES | Total
AST Negative 52 3 55
Positive 4 31 35
Total 56 34 90
Table 9
ALT * liver injury Crosstabulation
Liver injury
NO | YES | Total
ALT Negative 50 0 55
Positive 6 34 35
Total 56 34 90

Table 10
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