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Factors affecting mortality in patients with splenic injuries

A: Mortality in splenic injuries can create medico-legal problems. Though many studies exist regarding splenic injuries,
there are not a sufficient number investigating the factors in splenic injuries influencing mortality. In this study, we
aimed to investigate the factors affecting mortality in splenic injuries.

MATERIALS AND METHODS: All 237 patients with splenic injury between 2005 to 2014 were retrospectively analyzed.
The patients were divided into two groups, survivors and non-survivors. Age, gender, mechanism of injury, grade of
splenic injury, pulse, respiratory rate, systolic blood pressure, hemoglobin levels, number of transfusions, surgical procedure,
ISS, RTS and hospitalization period were recorded. Univariate and multivariate analysis were used to compare survivors
and non-survivors.

ResuLts: The average age of the patients was 32 and most (82.7%) were male. Mortality was observed in 18 patients
(7.6%). Mortality was found significantly lower in patients who had isolated splenic injury (p=0.048). In univariate
analyses, decreased RTS (p<0.001), increased number of blood transfusion (p<0.001), decreased hemoglobin level (p=0,
025) and increased ISS (p<0.001) were found significant in non-survivors. In multivariate analysis; number of trans-
fusions, 1SS and RTS were found as independent risk factors for mortality.

CoNcLusions: We found high number of transfusions, high 1SS and low RTS as independent risk factors for mortali-
1y in patients with splenic injury.
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Introduction of its highly vascularized parenchyma and its anatomic

location. In almost 46% of blunt trauma cases, the spleen

Abdominal trauma is present in 7-10% of all trauma
victims, and in cases of severe trauma is often found
together with orthopedic, thoracic, or central nervous
system injuries !. Abdominal trauma can be classified as
blunt or penetrating according to the agent and its mech-
anism of action. The spleen is the most frequently
injured organ in abdominal blunt trauma, mainly because
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is the only structure involved 2.

Mortality rates associated with splenic injury were 18%;
this higher mortality rate was likely secondary to asso-
ciated injuries and related post-trauma complications 3.
Mortality is medicolegal problem for all surgeons. In
studies conducted in selected groups, low mortality rates
could be achieved with non-operative treatment and sur-
gical therapy performed in patients whose grade was high
and who did not have additional problems; however,
mortality increases in multi-trauma patients. Many scor-
ing systems like Injury Severity Score (ISS), Revised trau-
ma score (RTS), Trauma injury severity score (TRISS)
were developed for assessment of trauma patients and
are used in trauma centers “°. Despite the presence of
studies investigating the effects of these scoring systems
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and factors suggested to be effective for mortality in
injuries, including all blunt and penetrating abdominal
injuries, specific studies investigating the factors effective
on mortality in splenic injuries are not available. In this
study, we aimed to investigate the factors affecting mor-
tality in splenic injuries.

Material and Method

237 patients with splenic injury who were admitted to
Dicle University, School of Medicine, Department of
General Surgery from January 2005 to April 2014 were
included in the study. Age, gender, mechanism of injury,
grade of splenic injury, pulse, respiratory rate, systolic
blood pressure, hemoglobin levels, number of transfu-
sions, surgical procedure, ISS, RTS and hospitalization
period were recorded retrospectively. Then, the patients
were divided into two groups based on mortality, sur-
vivors and non-survivors.

Statistical analyses were performed using the SPSS soft-
ware version 15. The univariate analyses to identify vari-
ables associated with mortality in splenic injury was
investigated using Chi-square, Fisher exact, Students t
and Mann-Whitney U tests, where appropriate. For the
multivariate analysis, the possible factors identified with
univariate analyses were further entered into the logistic
regression analysis to determine independent predictors
of mortality. A 5% type-I error level was used to infer
statistical significance.

Results

The average age of the patients was 32.17 + 13.36 years.
While 215 patients were <55 (90.7%), 22 patients were
=55 (9.3%). There were 196 (82.7%) male and
41(17.3%) female patients. The mechanisms of injury
included: stab wound injury in 31 patients (13.1%), in-
vehicle traffic accident in 65 patients (27.4%), out-of-
vehicle traffic accident in 28 patients (11.8%), blunt
abdominal trauma in 64 patients (27%), and penetrat-
ing injury in 49 patients (20.7%).

When patients were evaluated according to grade of
splenic injury, there were 32 (13.5%) grade I, 56
(23.6%) grade II, 62 (26.2%) grade III, 80 (33.8%)
grade IV, and 7 (3%) grade V patients. Mortality rate
was lower in low-grade injuries (Grade I, II, III) com-
pared with high-grade injuries (Grade IV, V), but it was
not statistically significant (p= 0, 077).

While 46 (19.4%) patients had isolated splenic injury,
194 (81.9%) patients had also head trauma and 159
(67.1%) patients had also thoracic trauma. Mortality was
found significantly low in patients who had isolated
splenic injury (p=0.048). Operations occurred in 184
patients (78.6%), while 53 patients (22.4%) underwent
NOM. Death occurred in 18 patients (7.6%).
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Table I - Characteristics of the non- survived and survived patients
and their comparisons

Non-survived Survived P

(n=18) (n=219)

Mean+SD Mean+SD
Age (year) 35.17 + 13.99 3192 + 13.34  0.314
LOHS (Length of) 7.28 + 4.78 7.52 + 4.08 0.969
Hg 9.12 + 2.24 10.44 + 2.31 0.025
TA 90.56 + 23.88 98.20 + 16.41 0.085
NT 3.44 + 1.46 1.64 + 1.61 0.000
1SS 22.33 + 9.60 13.46 + 8.17 0.000
RTS 5.89 + 1.16 7.31 = £0.79 0.000

Legend: SD: Standard deviation GCS: Glasgow coma scale LOHS:
Length of hospital stay, TA: Tansion Arterial, NT: Number of
transfusions, ISS: Injury severity score, RTS: Revised trauma score.

Table II - Comparison of the characteristics of the non-survived and
survived patients

Non-survived Survived P
(n=18) (n=219)
n (%) n (%)
Gender
Male 15(83.3) 181(82.6) 0.941
Female 3(16.7) 38(17,4)
Grade
1-3 8(44.4) 143(65.3) 0, 077
4-5 10(55.6) 76(34.7)
AGE
55< 16(88.9) 199(90.9) 0, 677
55> 2(11.1) 2009.1)
TRAUMA TYPE
Blunt 3(16.7) 77(35.2) 0, 111
Penetrating 15(83.3) 142(64.8)
THORACIC INJURIES
Absence 6(33.3) 153(69.9) 0.002
Present 12(66.7) 66(30.1)
HEAD INJURIES
Absence 7(38.9) 187(85.4) 0.000
Present 11(61.1) 32(14.6)
MANAGEMENT OF PATIENTS
Operation 14(77.8) 170(77.6) 1, 000
NOM 4(22.2) 49(22.4)

NOM: Non-operative management.

Demographic and clinical characteristics of the patients
are shown in Tables I and II.

No differences were found when comparing patients
below and above the age of 55 in terms of mortality.
Mortality was significantly higher in patients with head
or thoracic trauma (p<0.001; P=0.002, respectively).

In all patients, all continuous variables were evaluated
for a possible association with mortality. Statistical sig-
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Table III - Predictors for the mortality of splenic injury “Binary Logistic
Regression”

95% C.Lfor EXP(B)

Odds Ratio Lower Upper p Value
Age 1.000 0.959 1.042 0.989
NT 0.655 0.445 0.964 0.032
ISS 0.905 0.829 0.987 0.025
RTS 2.140 1.151 3.979 0.016
Constant 1.573 0.875

NT: Number of transfusions, ISS: Injury severity score, RTS:
Revised trauma score.

nificance for continuous variables (p < 0.05) using uni-
variate analysis was reached for the following factors for
non-survivals: hemoglobin level, number of transfusions,
ISS and RTS. The factors that were found as indepen-
dent risk factors to predict mortality were number of
transfusions, ISS and RTS in regression analyses. Odds
ratios and p values showed in Table III.

Discussion

The spleen is the most frequently injured organ in
abdominal blunt trauma, mainly because of its highly
vascularized parenchyma and its anatomic location. In
almost 46% of blunt trauma, the spleen is the only struc-
ture involved 2.

Garber et al. ¢ reported a rate of overall mortality of 21%
in splenic injuries. A newer study showed that the rate
of mortality was 7.9%’. Our mortality rate was 7.6%.
Increasing severity of splenic laceration, was not associ-
ated with an increase in overall patient mortality; how-
ever, this did not take into account the severity of con-
comitant injuries, delay to presentation, or subsequent
management 8. While these parameters were not effec-
tive on mortality, they were effective evaluating the deci-
sion to operate in many studies. It has been shown that
the degree of splenic injury is the most significant inde-
pendent predictor associated with splenectomy®?, while
other studies observe the necessity to operate in patients
over the age of 55 with Grade IV or V injuries!®-!2,
Other publications are available reporting that the grade
of splenic injury is not effective in treatment decision;
another study shows that splenic injury grade is not a
predictor of successful nonsurgical management'!. Kohn
et al. found that CT scan—determined splenic injury
grade did not predict non-operative management fail-
ure!"13. According to our results, negative effects like
mortality of high grade splenic injuries could be elimi-
nated if these patients undergo urgent operation®. Age
and grade of splenic injury are factors which affect the
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treatment, but they are not predictive of mortality for
patients treated appropriately. Mortality was found to be
related with ISS 7.

A study demonstrated that the median ISS in mortali-
ty group was 48 compared to 22 in those who survived®.
In the study by Yanar et al. 4, the GCS and ISS were
significantly higher in the failed-NOM group. Bee et
al.’> and Malhotra et al. '¢, in almost all of their reports,
suggested that the ISS was an independent predictor of
failure.

In our study, ISS was detected as another independent
risk factor. Mortality increases with the effect of other
injuries, particularly head and thoracic injury used for
calculation of ISS. Brady et al. showed that no patient
with a solitary splenic trauma injury died; however, mor-
tality was approximately 50% in those with concomitant
lung, stomach, colon, or diaphragmatic injuries; 60% in
those with concomitant head or liver injuries; and over
85% in those with concomitant bladder, cardiac, or aor-
tic injuries. Mortality was significantly associated with
head, abdominal, aortic/cardiac, thoracic/diaphragmatic,
or other types of concomitant injury 8. In our study,
mortality rates were significantly higher among patients
with head and thoracic trauma.

Traub et al.'” found that 93.8% of patients presented
with concomitant injuries. The ratio was 80.6% in our
study. Isolated splenic injuries rarely result in mortality
81819 Previous studies report that 30% of patients with
blunt splenic trauma and 90% of patients with pene-
trating splenic trauma have concomitant additional intra-
abdominal injuries ®7. In our study, patients who had
isolated splenic injury had lower mortality rate. Splenic
trauma patients who die succumb to massive blood loss
from the spleen and associated abdominal vascular
injuries. This may require more liberal criteria when
selecting patients with splenic
trauma for early operative treatment®. Mortality rates for
operative management in blunt injury vary greatly and
are generally related to the severity of associated injuries
both within and without the abdomen rather than the
management of the spleen itself.

Moore et al. demonstrated a dose-response relationship
between blood transfusion and the development of mul-
tisystem organ failure in unselected trauma patients with
an ISS > 15 who survived longer than 48 hours?* 21,
The detrimental effect of blood transfusion was inde-
pendent of other measures of shock severity. Further
studies have reported that the age of transfused blood
correlates with a higher risk of multisystem organ fail-
ure in trauma patients'® and increases mortality in
patients with severe sepsis?®?2. Malone et al. found blood
transfusion within the first 24 hours to be an indepen-
dent predictor of mortality?®?}. The negative impact of
blood transfusion was dose-dependent; each transfused
unit of blood was associated with an increased risk of
death?®. Because each unit of blood transfused is associ-
ated with incrementally increased mortality?®, mortality
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rates for massive transfusion patients range between 20%
and 50%2%%". Number of blood transfusions was high-
er in mortality group and was detected to be an inde-
pendent risk factor in statistical analysis. No difference
was found between hemoglobin levels on admission. The
initial hemoglobin levels were not significant, and find-
ing the number of blood transfusions significant sug-
gested that continuing hemorrhage was more important
than the amount of hemorrhage. A number of authors
have studied age in association with splenic trauma out-
come®?829. Although patients over 65 years of age con-
stituted only 8.8% of the cohort in the present study,
they had a mortality rate of 68.6% (odds ratio 8.8). In
other studies, patients older than 60 years of age who
presented with splenic trauma have been shown to have
a higher Injury Severity Score, lower Glasgow Coma
Scale, and higher mortality compared to those less than
60 years of age 8. Mortality in patients with blunt splenic
injuries increased in patients 55 years old and older .
The mortality rate for these older patients is greater than
that of younger patients regardless of treatment they may
also be indicative of the diminished cardiovascular reserve
and decreased physiologic response to hemorrhage pre-
sent in elderly patients 2°. Nix JA et al. showed that
mortality was significantly higher for patients older than
55 regardless of whether they were operated on imme-
diately or initially observed. This higher mortality rate
occurred despite lower ISS and average splenic injury
grades in patients older than 55 when compared with
their younger counterparts'!. In the present study mor-
tality was seen not to increase in patients above 55 years.
The mortality rate was similar for men and women. In
a study the mortality rate for each grade of splenic injury
was similar between men and women. Mortality rates
were also similar in males and females in our study.
Most often, splenic trauma occurs secondary to blunt
injuries and not penetrating injuries 8. Furthermore,
blunt splenic trauma is more common among males than
females®. As in our study, Brady et-al. shows that female
sex was identified as an independent variable associated
with mortality. However in the present study we could
not find any relation between gender and mortality. The
proportion of blunt splenic trauma cases among females
was 17.9% in those 24 years old and younger and was
60.7% in those 75 years and older, a finding replicated
in studies specifically examining outcomes in older
splenic trauma patients 3?8, Delay to diagnosis or missed
diagnosis increases the risk of death following blunt
splenic trauma 8.

Conclusion

Every surgeon should realize the importance of medicole-
gal aspect of mortality. We found number of transfu-
sions, ISS and RTS as independent risk factors for mor-
tality in patients with splenic injury. Therefore, it must

be considered that patients who have received high num-
ber of transfusions, with high ISS and low RTS have a
high mortality rate. Timely medical and surgical inter-
vention should be done in these patients and they must
be monitored closely. We believe that further compre-
hensive prospective and multicenter studies including
large number of patients are needed.

Riassunto

La mortalita per lesioni spleniche pud creare problemi
medico-legali. Nonostante numerosi studi riguardanti le
lesioni spleniche, non vi sono numeri sufficienti su inda-
gini rlguardantl i fattori che influenzano la mortalitd in
questi casi. Con questo studio ci si propone di indaga-
re appunto questi fattori.

Si & proceduto all’'analisi retrospettiva di 237 pazienti con
lesioni spleniche compresi  tra il 2005 ed il 2014, divi-
dendoli in due gruppl, e cioé i sopravv1ssut1 ed i dece-
duti, prendendo in considerazione etd, sesso, meccani-
smo del danno, grado di danno splenico, frequenza car-
diaca e respiratoria, pressione sanguigna sistolica, livello
emoglobinico, numero di trasfusioni, procedimenti chi-
rurgici adottati, ISS (Injury Severity Score) e RTS
(Revised Trauma Score), e durata del ricovero.

E stata usata I'analisi univariata e multivariata per con-
frontare le sopravvivenze ed i decessi.

Leta media dei pazienti era di 32 anni e prevaleva il
sesso maschile (82,7%). E stata rilevata la mortalica di
18 pazienti (7.6%), significativamente inferiore in quel-
li con lesioni spleniche isolate (p= 0,0048). Nei sogget-
ti non sopravvissuti, con l'analisi univariata sono risul-
tati significativi una minore RTS (p<0,001), 'aumento
del numero delle trasfusioni (p<0, 001), il minore livel-
lo emoglobinico (p=0,025) ed un aumento dell'ISS
(p<0, 001).

Con l'analisi multivariata il numero delle trasfusioni, ele-
vato ISS e basso RTS sono risultati fattori di rischio
indipendenti per la mortalith da lesione splenica.
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