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ORIGINAL ARTICLE

Abdominal injuries treated in a referral hospital: analysis
of outcomes, treatment approaches, and prognostic
scales

Maria Teresa Gonzélez-Nicolés Trébol', Jestis Pérez-Tierra Ruiz?, Jose Maria Miguelena Bobadilla?

Objectives. To describe the abdominal injuries treated in our hospital. We assessed the behavior and reliability of
prognostic scales, analyzing the correlations between them and therapeutic decisions and outcomes.

Methods. Retrospective study including all patients with major abdominal injuries admitted to our hospital between
2009 and 2015. We gathered epidemiologic and clinical data, outcomes, and scores on several prognostic scales.

Results. The median age of the 153 patients we identified from case records was 38 years; 73.9% were males. Most
cases involved blunt trauma (94.1%) sustained in traffic accidents (60.1%). The spleen and the liver were the organs
most often affected (in 44.4% and 36.6%, respectively). The median length of stay in the hospital was 11 days, and
overall mortality was 13%. Although conservative management was successful in 62.7% of the cases, we found that
patients who had a higher ISS (Injury Severity Score) or TRISS (Trauma and Injury Severity Score) assessments more
often required surgery or died (P=.0001, both comparisons). Those who had longer hospital stays had a higher Re-
vised Trauma Score or TRISS (P=.001 and P=.016, respectively).

Conclusions. The causes of abdominal injuries and the types treated in our hospital were similar to those described
for the rest of Spain. Punctuation on prognostic severity scales correlated directly with the need for surgery, length of
hospital stay, complications, and mortality.

Keywords: Multiple trauma. Wounds and injuries, abdominal. Injury severity scores. Trauma scoring systems.

Traumatismo abdominal en un hospital de tercer nivel. Andlisis de resultados,
consideraciones terapéuticas y evaluacion con indices prondstico

Objetivo. Conocer la epidemiologia y distribucion de los traumatismos abdominales en nuestro medio. Evaluar el
comportamiento y fiabilidad de la aplicacion de indices prondsticos de gravedad analizando su correlacion con las de-
cisiones terapéuticas y los resultados obtenidos

Método. Estudio retrospectivo en el que se han incluido todos los pacientes con diagnéstico de traumatismo abdomi-
nal grave ingresados en un hospital espafiol de referencia, entre 2009 y 2015. Se registraron variables epidemioldgi-
cas, clinicas y de resultados, asi como la puntuacion de distintos indices pronésticos.

Resultados. Muestra 153 pacientes, con mediana de edad de 38 afios y predominio masculino (73,9%). Correspon-
dieron a traumatismos de tipo cerrado (94,1%) y su etiologia principal los accidentes de tréfico (60,1%). El bazo fue
el érgano mas frecuentemente afectado (44,4%), seguido por el higado (36,6%). La mediana de la estancia hospitala-
ria fue de 11 dias y la mortalidad global de 13%. Aunque el 62,7% se manejé con éxito de forma conservadora, se
observé una mayor puntuacioén de Injury Severity Score (ISS) y Trauma and Injury Severity Score (TRISS) en aquellos
pacientes que precisaron tratamiento quirdrgico (p = 0,0001), en los que fallecieron (p = 0,0001) y en aquellos con
mayor estancia hospitalaria (RTS -Reevised Trauma Score- p = 0,001 y TRISS p = 0,016).

Conclusiones. La etiologia de los traumatismos abdominales y los balances lesionales en nuestro medio fueron simila-
res a los observados a nivel nacional. La puntuacion en las escalas estudiadas tuvo una asociacién directa con la nece-
sidad de tratamiento quirdrgico, los dias de estancia hospitalaria, la morbilidad y la mortalidad.

Palabras clave: Politraumatismo. Lesiones abdominales. Injury severity score. Indices de gravedad de traumatismos.
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Introduction

In Spain, isolated abdominal trauma represents 8-
17% of the total number of traumatisms, ranking 4th
behind severe head trauma, thoracic trauma and limb
trauma. However, it is difficult to obtain specific epide-
miological data in our environment'.

In the last decade, an evident trend of conservative

management of severe abdominal trauma? has been ob-
served, which implies control of hemodynamic stability
of the patient and strict and protocolized clinical monito-
ring of its evolution. This has been possible due to the
standardization and improvement of imaging techniques
such as ultrasound or computed tomography (CT)**.
Generally, improvement in the quality of care for
severe trauma fundamentally involves monitoring the
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process. Therefore, an objective method in the unifi-
cation of the performance criterion is the stratifica-
tion of severity. In order to be able to optimize the
resources directed to its handling in each individual
case. A fundamental tool in this task is the applica-
tion of specific scales or prognostic indexes of seve-
rity’. In several studies, correlations have been obser-
ved between the values of certain scales and
mortality®®.

The ISS (Injury Severity Score) is based on an anato-
mical grading of severity of injury and characterizes 6
body regions and assigns a score based on it’. It beha-
ves adequately as a predictor of poor prognosis but has
some limitations, since it does not value the presence
of multiple lesions in the same area of the body, such
as, for example, the result of a firearm injury, which
could imply an underestimation’.

The physiological impact of trauma is assessed with
the RTS (Revised Trauma Score) formulated from the
Glasgow Scale Score (GCS), Systolic Blood Pressure
(SBP) and Respiratory Frequency (RF)’.

Finally, the TRISS scale (Trauma and Injury Severity
Score), which combines: the anatomical pattern of the
lesions, the systemic response to them and the age, a
variable of great influence on the prognosis of the le-
sions of the polytraumatized patient. The values range
from 0 to 100% and should be interpreted as the esti-
mated probability of mortality’.

The objective of this study is to analyse the epide-
miology and distribution of abdominal trauma in our
environment, as well as to check the behaviour and re-
liability of the application of prognostic indexes of seve-
rity and to evaluate their correlation with the therapeu-
tic decisions carried out and the results obtained in a
third level hospital.

Method

A retrospective observational study was conducted
on a series of consecutive cases of patients admitted to
a third level hospital between January 2009 and De-
cember 2015.

Patients over 16 years of age admitted to our centre
with a diagnosis of abdominal trauma (although not
the main diagnosis) were included in the study with
scores on the ISS = 16 and/or GCS < 9 scales.

Patients under 16 years of age were not included,
as they are a population group with different behaviour
in the treatment and prognosis of polytrauma injuries.
Also excluded from the study were pregnant women,
polytraumatism without abdominal involvement and
patients with an ISS < 16, as well as those with incom-
plete data or erroneous diagnostic coding.

As the specific coding of abdominal trauma is nei-
ther accessible nor contemplated as such in the Interna-
tional Classification of Diseases (ICD-9), the clinical his-
tories corresponding to the most specific indexes and
related to their diagnoses and procedures with abdomi-
nal trauma were selected, and therefore cranial or tho-

Table 1. Diagnostics coded according to ICD9
800-829  Fractures

860 Traumatic haemothorax and pneumothorax
861 Heart and lung trauma

862 Trauma to intrathoracic organ other and neom
863 Gastrointestinal tract trauma

864 Trauma to the liver

865 Trauma to the spleen

866 Trauma to kidney

867 Pelvic organ trauma

868 Trauma to intra-abdominal organ other

869 Trauma to internal organ neom

870-879  Open wounds head, neck and trunk
880-887  Open wounds upper limb

890-897  Open wounds lower limb

900-904  Blood vessel lesions

910 Superficial lesion face, necks and scalp except eye
911 Superficial trunk injury

912 Superficial shoulder and arm injury

913 Superficial injury to forearm and wrist

914 Surface lesion hand except finger

915 Surface lesion finger hand

916 Superficial lesion limb except foot

917 Superficial foot and toe injury

918 Superficial eye and appendage lesion

919 Surface lesion other, multiple and neom

920-924  Consutions with intact skin surface
925-929  Crushing injuries

950-957  Nerve and spinal cord injuries
E810-E819 Railway accidents

racic trauma without abdominal involvement were not
included in the study (Table 1).

The following variables were studied:

- Epidemiological: age, sex and etiology.

- Clinics: type of trauma (open/closed), anatomical
structures affected.

- Prognostics: related to the application of scales
(ISS, RTS and TRISS).

- Outcome: need for surgical treatment, type of sur-
gical treatment received, hospital stay, surgical morbi-
dity and early mortality (> 30 days).

The work was approved by CEICA (Clinical Research
Ethics Committee of Aragon).

The analysis was performed with IBM SPSS Statistics
Base 22.0 for Windows. A descriptive statistic (mean,
median and standard deviation) was performed. For the
comparative analysis between subgroups, the normal
distribution of the data was checked with the Kolmogo-
rov-Smirnov test. The %? and Fisher tests were applied
for contingency tables with qualitative variables, t-de
Student and U by Mann Whitney in the presence of a
quantitative variable and the Pearson correlation for pu-
rely quantitative variables. The value of p < 0.05 was
considered to determine statistical significance.

Results

A total of 153 patients out of the 328 initially revie-
wed were included in the study.

The mean age was 42.4 + 17.9 years and the most
affected age interval was those under 30 years where
30% of cases were grouped.
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Table 2. Mean score on the RTS and TRISS scales for each ISS
group

Table 3. Probability of mortality estimated with the TRISS
scale and mortality observed in the study

IS RTS TRISS

16-34 747 (0.1) 7.7% (1.4)
35-50 7.1(0.2) 24.0% (3.3)
> 50 6.2(0.2) 66.4% (4.9)

RTS: Revised Trauma Score; TRISS: Trauma and Injury Severity Score;
ISS: Injury Severity Score.

Men accounted for 73.9% and traffic accidents we-
re the main etiology (60.1%). The second most fre-
quent cause being a fall of more than one metre in
height (17%). Of the traumas, 94.1% were closed. The
spleen was the most frequently affected organ with
44.4% of injuries, followed by the liver (36.6%) and
kidney (24.8%). Mesosal lesions constituted 15.7%.

Patients were grouped according to their ISS score
as follows: ISS = 16-34 (44.4%), ISS = 35-50 (34.6%)
and ISS > 50 (20.9%). Table 2 presents the mean RTS
and TRISS values for each group.

Conservative treatment was given to 62.7% of pa-
tients. A total of 26.8% of liver lesions were surgical,
50% splenic lesions, 83.3% mesos lesions, 16.2% renal
lesions and 100% pancreatic lesions. In 12.5% of the
patients there were no postoperative complications,
and in the rest (according to the Clavien-Dindo classifi-
cation') 16.1% were grade |, 42.9% grade 1, 8.9%
grade lll, 5.4% grade IV and 14.3% grade V.

The mean ISS value for grade | of Clavien Dindo's
classification was 37 + 1.6, for grade Il 53.5 + 3.4, for
grade Il 46.4 + 8.2, for grade IV 51.2 = 1.3 and for
grade V 62.6 = 6.6 (Figure 1).

The percentage of inadvertent lesions among pa-
tients initially indicated for conservative treatment was
3.9% and the overall failure rate for conservative treat-
ment was 6.8%. Comparing morbidity in patients who
were initially managed surgically with those who were
"deferred" due to conservative treatment failure, no sta-
tistically significant differences were found (P = 0.939).
However, the mortality in these patients was higher
than the mortality of patients initially intervened by sur-
gery (24.6% versus 28.6%), this difference being statis-
tically significant (p < 0.001).

TRISS Patients Deceased
n (%)
<10% 79 1(1.3%)
10-50% 41 2 (4.8%)
>50% 33 17 (51.5%)

TRISS: Trauma and Injury Severity Index.

A 13.1% overall in-hospital mortality was recorded. If
we also break it down into early (defined as death from
the first to the seventh day of hospital admission) and
late (after the seventh day of hospital admission), we
obtain an overall early mortality of 11.1% and late mor-
tality of 2%. Table 3 shows the distribution of deceased
patients in the groups with a mortality estimate with the
TRISS scale low (< 10%), intermediate (10-50%) and
high (> 50%). It was higher in the female sex (p = 0.04)
and in the surgical subgroup (p = 0.002).

The mean hospital stay was 17.9 + 26.7 days in a
range ranging from one day to 220 with a median of
11 days.

Surgical treatment was required for 77.8% of open
abdominal trauma compared to 34.7% of closed abdo-
minal trauma, this difference being significant (p =
0.014). The reason for the surgical indication in them
was: hemodynamic instability in 57.1% of them and
hollow viscera lesion in 42.9%.

The mean ISS score was higher in those patients re-
quiring surgical treatment, 49.8 versus 35.5 (p <
0.001). A higher ISS score was also observed in decea-
sed patients (p < 0.001) (Table 3).

The mean RTS score was lower in those patients
who underwent surgery (6,633 versus 7,379) (p =
0.001), and also in those who died (p < 0.001). In ad-
dition, there was a relationship between RTS value and
hospital stay (p < 0.001) with little linear correlation (p
= 0.302).

TRISS values adjusted for type of trauma were hig-
her in patients undergoing surgery (42.0% versus
15.9%) (p < 0.001) and in those who died (p < 0.001);
correlation was also observed between TRISS value and
hospital stay (p = 0.016).

For ISS 16-34 For ISS 35-50 For ISS > 50
12 12 12
10 Al 10 B | 10 clL
8 8 8
6 6 6
4 4 4
2 2 2
0 0 0
No No | 11l v \Y No | I I v \Y
complications | 1l n \% \ complications complications

Figure 1. Morbidity according to Clavien Dindo scale in Injury Severity Score (ISS) group of 13-34 (A), from 35 to 50 (B) and

greater than 50 (C).
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Table 4. Average score on scales by treatment type, average stay and mortality

P St P P
Treatment (daa)l/);) Mortality
Surgical ~ Conservative Mean (SD) Alive Deceased
Age (years) [mean (SD)] 42.8(16.6) 42.2(18.7)  0.208 p=0.496 40.9(1.4) 52.2(5.3) 0.064
p=0.055
Etiology 0.114 p=0.955 0.583
Traffic accidents 29 62 16.8 (2.2) 80 1
Accident at work 4 6 19.7 (7.2) 9 1
Sports Accident 1 2 11.0 (0.6) 3 0
Fall from more than one meter in height 9 17 23.1(8.8) 26 5
Penetrating wound* 9 3 14.8 (4.3) 12 1
Other 5 6 18.1 (8.7) 1 2
Type of trauma 0.01 p=0.752 0.273
Open 7 2 11.4(2.7) 9 0
Closed 50 94 18.3(2.3) 124 20
ISS [mean (SD)] 49.8 (2.5) 355(1.3) <0.001* p=0.113 37.59(1.25) 62.60(3.48) <0.001*
p=0.129
RTS [mean (SD)] 6.6 (0.2) 7.4(0.1) 0.001* p<0.001* 7.29(0.09) 5.84(0.26) <0.001*
p=0.302
TRISS [mean (SD)] 42.0 (4.9) 159 (2.0) <0.001* p=0.016* 18.46(2.00) 73.29(6.21) <0.001*
p=0.195

p = significance level: p = Pearson's correlation coefficient.
*Penetrating wounds: bull horn, stab wound, firearm

The most sensitive scale to determine the degree of
need for surgical treatment of a patient was the ISS,
with an area under the curve (AUC) of 0.732. The opti-
mal cut-off point according to the Youden index was
42, with a sensitivity of 60% and a specificity of 80%.
However, the 43.2% cut-off point on the TRISS scale
had a higher specificity, reaching 91% (Figure 2).

Discussion

It is still difficult to find specific epidemiological data
related to abdominal trauma in our country due in part
to the existence of great heterogeneity in hospital re-
cords, as there are no standardized and generally assu-
med definitions for documenting, reporting and com-
paring records of severe traumatized patients.

In our study, as in the reviewed literature, the most
prevalent cause of severe abdominal trauma was traffic
accidents (60.1%)'*°. Penetrating wounds had a similar
prevalence in our setting (7.8%) compared to what has
been described in the literature (6.7%)">'2. Sport acci-
dents were a minor cause in our setting (2%), compa-
red to what is described in the literature (5.6%)°.

The polytraumatized patient profile in our setting
was similar to that referred to in the existing biblio-
graphy'2.

Although there was no difference in the age of men
and women with severe trauma, the mortality recorded
in our study was higher in the female group, 45.0% as
opposed to 23.3% (p = 0.04), due to the fact that the
traumas in this group were of greater severity, which is
reflected in the highest value in the ISS scale and in the
TRISS scale and therefore with greater clinical and
physiological repercussion, with lower values in turn in
the RTS scale.

Of the polytraumatics in the series, 9.8% presented
an AIS of 6 that directly conditions an ISS of 75, with

TRISS being a good predictor of mortality in these pa-
tients. However, there was an overestimation in the in-
termediate group (TRISS 10-50%). This may be due to
the fact that this group has an average ISS of 45.8.

The low overall mortality in the study (13%) com-
pared to other series such as the RETRAUCI study
(18%) may be due to the exclusion of purely traumatic
head injuries (without co-existence of abdominal le-
sions)>',

Most traumatisms recorded were closed (94.1%), a
higher percentage than the bibliography'>* which pla-
ces it around 80-85%. In addition, all patients who
died in our study died as a result of closed trauma.

In closed trauma, the spleen was the most fre-
quently injured organ with 44.4%, followed by the liver
36.6%. Figures similar to the existing bibliography’'*'.
In contrast, the prevalence of small bowel injury was lo-
wer in our setting (3.3%) than that observed in other
studies (5-10%)>'¢"".

In relation to treatment, despite the studies that
support the laparoscopic approach™, our centre tends
to approach open trauma by means of a medium lapa-
rotomy because most of the surgical indication is mar-
ked by hemodynamic instability. In addition, the type
of wound (contamination, number of trajectories) and
the presence of associated lesions make this the route
of choice for a thorough exploration of the abdominal
cavity.

Although the role of interventional radiology is im-
portant for the treatment of splenic lesions®', there se-
ems to be an underutilization of this resource in our
center.

According to the National Institute of Statistics' the
average stay in Spain is 11.94 days. In our study it is
17.88 days for an admission of 220 days, therefore,
when considering other indicators less influenced by
extreme values such as the median, in the case of our
study 11 days is closer to the national value™.
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ROC Curve

Sensitivity

0.0 T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

— ISS [AUC 1SS 0 0.732 (Cl 95%)]

—— RTS [AUC RTS = 0.344 (Cl 95%)]

=== Adjusted TRISS [AUC TRISS = 0.709 (Cl 95%)]
- - - Reference line

Figure 2. ROC curve of the scales. ISS: Injury Severity Score;
RTS: Revised Trauma Score; TRISS: Trauma and Injury Severity
Index.

In general, and as we have seen in the study, the
most sensitive scale to determine the degree of need
for surgical treatment is the ISS and the most specifi-
cally the TRISS.

The TRISS scale was widely used and had a good le-
vel of discrimination in our setting”. In order to overco-
me the intrinsic limitations of the ISS, the NISS scale
(New Injury and Severity Score) was proposed, which is
more sensitive, as it considers the severity of the injury
regardless of its location in order to determine the
TRISS, and the NTRISS scale (New Trauma and Injury
Severity Score) was created. However, there are no sig-
nificant differences in the analysis of sensitivity and spe-
cificity between the two scales®.

To overcome the limitations of TRISS, Lefering et al.
proposed the Revised Injury Severity Classification
(RISC) model that includes clinical and analytical varia-
bles. When comparing it with other scales such as ISS,
NISS, RTS or TRISS, a range of area under the curve
ROC was obtained ranging from 0.767 to 0.877, pre-
senting an AUC (area under curve) of 0.90. The same
authors have developed the RISC Il which includes, in
addition to its 11 original variables, pupil size and reac-
tivity?'.

The score obtained should never prevail in the deci-
sion-making process regarding the patient's clinical si-
tuation, especially haemodynamic instability. But if
combined with clinical monitoring parameters in those
patients with an ISS > 42 or a TRISS > 43.2%, values
that in our environment have been associated with a
greater tendency to surgical management, can change

the strategy in conservative treatment, intensifying it
and allowing early prophylaxis of multiorgan failure.

In several studies®”** the application of a prospecti-
ve clinical management protocol in patients with closed
abdominal trauma allows, in most cases, to establish a
conservative treatment. In our country there has been a
growing trend in recent years towards such manage-
ment without worsening the results in terms of hospital
stay.

Mortality was higher in the surgical treatment
group. This may be due to the fact that patients under-
going surgical treatment presented greater clinical seve-
rity at the time of arrival at the emergency department
(mean values of ISS 49.8, RTS 6.6 and TRISS 42.0%
versus ISS 35.5, RTS 7.4 and TRISS 15.9% in conservati-
vely managed patients). In addition, in most of these
patients the surgical indication was established due to
hemodynamic instability.

Another condition of the type of treatment is the
mechanism of injury. The need for a surgical approach
is greater in open trauma (77.8%) compared to 34.7%
in closed trauma. Given that a greater number of con-
comitant lesions'*® are described in the literature, there
is a certain tendency towards systematic surgical review
of severe open trauma due to the risk of inadvertent in-
jury.

The American Association of Traumatological Sur-
gery (AAST) has established a systematized and gradua-
ted classification, with scores ranging from | to VI in re-
lation to image diagnosis of the type of lesion in solid
intrabdominal viscera*. According to this, at equal de-
gree of injury, not all organs have the same response to
conservative treatment. Liver lesions** and kidney le-
sions respond best to conservative treatment (73,2 and
83,8% respectively), while vascular lesions in mesos and
pancreatic lesions mostly required urgent surgical inter-
vention'®.

A careful interpretation must be given to the rela-
tionship observed between the degree of injury and cli-
nical severity (ISS, RTS, TRISS) and the Clavien Dindo
scale score, since it is impossible to ignore the effect of
the rest of the extraabdominal lesions in the context of
polytraumatism on morbidity in patients requiring sur-
gical treatment.

As conclusions of this work, we can deduce that:

The characteristics of the type patient with abdomi-
nal trauma in our hospital correspond to a male, with
an average ISS of 40.9, an average RTS of 7.1 and an
average TRISS of 25.6%, and the victim of a traffic acci-
dent.

The scores on the scales studied had a direct asso-
ciation with the need for surgical treatment, days of
hospital stay, morbidity and mortality, so it can help de-
cision making.

For progress in the study of severe traumatic patho-
logy in our environment and the quality control of care
it is necessary to establish registration systems. Initiati-
ves such as the RETRAUCI project*”® and the creation of
a national registry of polytraumatized patients would
help to better understand distribution and contribute to
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improving resource management and optimization of
care efficiency, while promoting professional training
and education in this area.
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