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ABSTRACT

BACKGROUND: This study aimed to determine the diagnostic value of the product of the reverse Shock Index (rSI) and the simpli-
fied Motor Score (sMS) (rSIsMS) as a predictor of clinical outcomes in patients with abdominal trauma.

METHODS: Patients who presented with abdominal trauma to the emergency department of a tertiary care hospital between 2023 
and 2024 were included in the study. Using the patients’ data, we calculated the Abbreviated Injury Scale (AIS), Injury Severity Score 
(ISS), Revised Trauma Score (RTS), and Trauma and Injury Severity Score (TRISS). Additionally, the rSIsMS and the product of the rSI 
and Glasgow Coma Scale (GCS) (rSIG) were calculated.

RESULTS: A total of 270 patients were included in the study. The diagnostic validity of the TRISS, rSIsMS, and rSIG, which had the 
highest area under the curve (AUC) values for mortality outcomes, was examined; the AUC values were 0.928, 0.908, and 0.886, 
respectively. The AUC values of the TRISS and rSIsMS concerning intensive care unit (ICU) needs were 0.844 and 0.852, respectively. 
With regard to surgical intervention needs, the AUC values of the TRISS and rSIsMS were 0.774 and 0.881, respectively. The diagnostic 
validity of the rSIsMS for surgical intervention needs was significantly higher than that of the TRISS (p<0.001, DeLong test). Concerning 
massive transfusion protocol (MTP) requirements, the AUC values of the TRISS and rSIsMS were 0.799 and 0.930, respectively. The 
diagnostic validity of the rSIsMS for MTP requirements was significantly higher than that of the TRISS (p<0.001, DeLong test).

CONCLUSION: The rSIsMS is superior to other trauma scores in predicting MTP and surgical intervention needs in patients with 
abdominal trauma, and it performs similarly to other trauma scores in predicting mortality and ICU needs. The ease of calculation and 
its ability to be obtained at the bedside may further enhance the clinical utility of the rSIsMS in the emergency department.
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INTRODUCTION

Trauma remains a significant cause of morbidity and mortal-

ity.[1] Abdominal trauma patients comprise 6% of all trauma 

cases.[2] The management of such patients varies depending 

on the mechanism and severity of the injury. Therefore, the 

rapid and accurate referral of patients with abdominal trauma 

to the appropriate trauma center is crucial, as it significantly 

reduces mortality.[3] In the initial assessment of abdominal 

trauma patients, history, physical examination, vital signs, and 

trauma scores derived from these factors can be utilised.[4,5] 

The most widely used trauma scoring systems include the 
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Abbreviated Injury Scale (AIS), the Injury Severity Score (ISS), 
the Revised Trauma Score (RTS), and the Trauma-Related In-
jury Severity Score (TRISS).[6] Equally important in the initial 
assessment of trauma patients is the shock index (SI), which 
is calculated by dividing the heart rate (HR) by the systolic 
blood pressure (SBP).

The SI has become one of the tools used to assess the sever-
ity of trauma patients.[7] It can be easily calculated at first con-
tact or at the bedside, effectively in indicating shock status, 
the need for massive transfusion protocol (MTP), and mor-
tality.[8-10] Several studies have shown that the reverse shock 
index (rSI), which is obtained by dividing the SBP by the HR 
and then multiplying the result by the Glasgow Coma Scale 
(GCS), is a better predictor of mortality and MTP require-
ments in trauma patients.[11-13] However, accurately calculat-
ing the GCS without tools can be challenging.[14,15] For this 
reason, instead of the GCS, the simplified motor score (sMS) 
has been used in combination with the rSI as an indicator of 
clinical outcomes in various conditions.[16] It has been found 
that the sMS is as accurate as the GCS.[17] Although there are 
some studies on the validity of this new value in different con-
ditions, its role in the cohort of abdominal trauma patients is 
not yet clearly understood.

This study aimed to investigate the effectiveness of the reverse 
shock index multiplied by simplified motor score (rSIsMS) in 
predicting mortality, surgical intervention, intensive care unit 
(ICU) admission, and MTP requirements in patients with ab-
dominal trauma.

MATERIALS AND METHODS
Study Design and Participants

This study was designed as a single-centre, retrospective 
study. Patients aged 16 years or older who presented to 
the emergency department (ED) with abdominal trauma be-
tween July 1, 2023, and July 1, 2024, were included. The study 
was approved by the local ethics committee (decision no: 
AEŞH-BADEK-2024-666; date: July 10, 2024). The study was 
conducted following the Helsinki Declaration throughout the 
research process. The ED where the study was conducted 
receives approximately 2,000 patient visits per day.

Patients with blunt or penetrating abdominal injuries who 
arrived at the hospital by ambulance or by their own means 
were included in the study. The abdominal region was de-
fined differently for blunt and penetrating injuries. The area 
between the neck and the nipple line was considered the an-
terior thorax; the area between the lower scapular corners 
and the cervical region was defined as the posterior thorax in 
the lateral midaxillary lines, and the area between the lower 
scapular corners, the iliac crest, and the midaxillary lines was 
designated as the posterior abdomen. Pregnant patients, pa-
tients transferred from other centres with trauma occurring 
more than six hours before arrival, and patients who were 

found to be without vital signs upon arrival and considered 
deceased were excluded from the study. Patients with severe 
head trauma (patients with head AIS >2) were excluded due to 
the potentially significant influence on the sMS. Patients with 
amputations, severe arterial or venous injuries of the extremi-
ties, and those with blood alcohol levels exceeding 50 mg/dL 
were also excluded due to the significant potential influence 
on consciousness. Finally, patients with missing data in the hos-
pital information system were excluded from the study.

Data Collection and Variables

The data were obtained from the hospital’s records. The 
demographic characteristics of the patients, their vital signs 
upon arrival at the ED, and the GCS scores were recorded. 
The sMS was calculated based on the neurological examina-
tion findings as follows: obeys commands = 3, localizes pain = 
2, and withdraws from pain or less = 1. Since the lowest score 
for the sMS cannot be 0, it was accepted as 1. The indices 
were calculated as follows: SI = HR/SBP, rSI = SBP/HR, rSIG 
= (SBP/HR) × GCS, and rSIsMS = (SBP/HR) × sMS. The imag-
ing studies of the patients, all reported by radiologists, were 
reviewed through the hospital information system. By using 
the images, reports, and all other relevant information in the 
system, the AIS, ISS, RTS, and TRISS scores of the patients 
were calculated and recorded in the data form. The six body 
regions defined for the AIS were scored as required. Then, 
the ISS was calculated by summing the squares of the highest 
AIS scores from the three most severely injured body regions 
and noted in the data form.[18] The RTS was calculated us-
ing the components of the GCS as well as the patients’ SBP 
values and respiratory rates.[19] The TRISS was calculated by 
combining the ISS, RTS, and age to determine the probability 
of survival.[20] The number of units of packed red blood cells 
(pRBC) obtained from the blood bank and the time it took 
to administer them to the patients were noted. Whether 
the patients underwent surgery was documented through 
the hospital information system. Both negative and positive 
laparotomy outcomes were considered as having undergone 
surgery. The length of hospital stay for both surgical and non-
surgical patients was recorded in days on the data form. The 
patients’ 30-day in-hospital mortality was documented. For 
patients discharged within 30 days, mortality was assessed 
using the death notification system.

Definition of MTP

MTP was defined as the use of at least 10 units of packed red 
blood cells (pRBC) within 24 hours, the use of four units of 
pRBC within the first hour, or the replacement of 50% of the 
blood volume with pRBC within four hours.

Outcomes

The primary outcome of our study was to determine the 
ability of the rSIsMS to predict in-hospital mortality within 30 
days. The secondary outcomes included assessing the efficacy 
of the rSIsMS to predict surgical interventions, ICU admis-
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sions, and MTP use, as well as comparing this power with 
that of existing scoring systems. Another secondary outcome 
was the comparison of the diagnostic validity of the TRISS 
and rSIsMS.

Sample Size

Based on the analysis of the results of a similar study, a pow-
er analysis was conducted with a 5% margin of error and 

95% power. Thus, it was determined that 240 patients were 
needed, with 120 patients in the group requiring emergency 
intervention and 120 in the one not requiring emergency in-
tervention.[21]

Statistical Analysis

Data analysis was performed using SPSS Statistics for Win-
dows, version 26 (IBM, Armonk, NY, USA). The normality 

Table 1.	 Demographic and clinical data of patients

		  Penetrating injury	 Blunt trauma
		  N=85	 N=185

Demographic Data

	 Age	 29 (22-41)	 36 (25-50)

	 Sex: Female	 8 (9.4)	 66 (35.7)

Vital Signs

	 SBP	 115 (100-120)	 112 (100-124)

	 DBP	 70 (65-80)	 75 (66-80)

	 HR	 88 (78-105)	 88 (78-98)

	 RR 	 14 (12-16)	 16 (14-20)

	 GCS	 15 (15-15)	 15 (15-15)

	 sMS	 3 (3-3)	 3 (3-3)

Trauma scores and indices

	 ISS	 20 (9-30)	 25 (16-34)

	 TRISS	 99 (96.4-99.4)	 97.8 (92.8-99.3)

	 SI	 0.76 (0.66-1.05)	 0.77 (0.65-0.96)

	 rSI	 1.31 (0.95-1.51)	 1.31 (1.04-1.55)

	 rSIsMS	 3.93 (2.86-4.54)	 3.88 (2.86-4.58)

	 rSIG	 19.41 (14.29-22.5)	 19.41 (15.14-22.88)

Outcome parameters

	 pRBC requirement (unit)	 0 (0-3)	 0 (0-2)

	 MTP requirement	 17 (20)	 37 (20)

ED outcome

      Discharge	 10 (11.8)	 14 (7.6)

      Inpatient Admission	 23 (27.1)	 92 (49.7)

      Surgical/ICU Admission	 52 (61.2)	 77 (41.6)

      Death	 0 (0)	 2 (1.1)

30th day outcome

      Discharge	 39 (45.9)	 95 (51.4)

      Surgical/ICU Admission	 45 (52.9)	 75 (40.5)

      Death	 1 (1.2)	 15 (8.1)

Length of Hospital Stay	 3 (1-5)	 2 (2-7)

Surgical Requirement	 48 (56.5)	 56 (30.3)

The table contains, means with SD, median with interquartiles, percentages and number of patients (n). SBP: Systolic blood pressure, DBP: diastolic blood 
pressure, HR: Heart rate, RR: Respiratory rate, GCS: Glasgow coma scale, sMS: Simple motor score ISS: Injury Severity Score, RTS: Revised Trauma Score, 
TRISS: Trauma Score and Injury Severity Score,  pRBC: packed red blood cells, MTP: Massive blood transfusion, ED: Emergency department SI: shock index 
rSI: Reverse Shock Index rSIsMS: Reverse Shock Index ×Simple Motor Score rSIG: Reverse Shock Index ×Glasgow Coma Scale ICU: Intensive Care Unit
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of the data distribution was assessed using the Kolmogorov-
Smirnov test and histograms. Normally distributed numerical 
data were presented as means ± standard deviations, while 
non-normally distributed numerical data were presented as 
medians and interquartile range (IQR 25%–75%) values. Cat-
egorical variables were presented as counts (n) and percent-
ages (%). Categorical variables were compared using the chi-
square test or Fisher’s exact test. Continuous variables were 
compared using the Student’s t-test or Mann-Whitney U 
test. Diagnostic validity was assessed using receiver operating 
characteristic (ROC) analysis. The results of the ROC analysis 
were presented using the area under the curve (AUC) and p-
value. Diagnostic validity parameters were provided with 95% 
confidence intervals. The differences in diagnostic validity 

among the scores were evaluated using the DeLong test. Re-
garding the correlation analysis, the Pearson correlation test 
was used for normally distributed data, and the Spearman 
correlation test was employed for non-normally distributed 
data. A p-value of less than 0.05 was considered statistically 
significant for all the tests.

RESULTS
Between January 1, 2023, and July 1, 2024, a total of 1,660 
patients aged 16 years or older presented to the ED with 
blunt or penetrating abdominal trauma. Among these, 1,390 
patients met the exclusion criteria. A total of 270 patients 
were included in the final analysis. The patient enrollment 
process is shown in Figure 1.

Of the patients, 85 (31.5%) had penetrating trauma (PT), and 
185 (68.5%) had blunt trauma (BT). The median age of the pa-
tients was 34 years (min.: 16; max.: 79). In the PT group, the 
distribution of trauma mechanisms was as follows: 67 (78.8%) 
stab wounds, 17 (20%) gunshot wounds, and 1 (1.2%) traffic 
accident. In the BT group, the distribution was 156 (84.3%) 
traffic accidents, 24 (13%) falls from height, and 5 (2.7%) as-
saults. The comparative characteristics of the patients with 
PT and BT are presented in Table 1.

The diagnostic validity of the TRISS, rSIsMS, and rSIG, which 
had the highest AUC values for predicting mortality outcomes, 
was evaluated. The AUC value for the TRISS was 0.928 (95% 
CI: 0.858–0.998, p<0.001). The AUC value for the rSIsMS was 
0.908 (95% CI: 0.853–0.964, p<0.001), with an optimal cutoff 
of 3.125. Other diagnostic validity parameters for the mortal-
ity outcome are provided in Table 2. No significant difference 
in diagnostic validity was found between the TRISS and rSIsMS 
regarding mortality (p=0.654, DeLong test) (Figure 2-A).

Table 2.	 ROC analysis data and diagnostic values for mortality

	 TRISS	 rSIsMS	 rSIG

AUC	 0.928 (0.858-0.998)	 0.908 (0.853-0.964)	 0.886 (0.823-0.950)

P Value*	 <0.001	 <0.001	 <0.001

Cut off	 92.2	 3.125	 12.5

Sensitivity (%)	 93.7 (69.7-99.8)	 93.7 (69.7-99.8)	 75 (47.6-92.7)

Specificity (%)	 85.8 (90.9-89.9)	 75.2 (69.4-80.3)	 87 (82.2-90.8)

NPV (%)	 99.5 (97.0-99.9)	 99.4 (96.6-99.9)	 98.2 (95.9-99.2)

PPV (%)	 29.4 (23.0-36.6)	 19.2 (15.6-23.3)	 26.6 (19.1-35.7)

PLR	 6.6 (4.7-9.1)	 3.7 (2.9-4.8)	 5.7 (3.7-8.8)

NLR	 0.07 (0.01-0.4)	 0.08 (0.01-0.5)	 0.2 (0.12-0.6)

Accuracy	 86.3 (81.6-90.1)	 76.3 (70.7-81.2)	 86 (81.6-90.1)

TRISS: Trauma Score and Injury Severity Score; rSIsMS: Reverse Shock Index × Simple Motor Score; rSIG: Reverse Shock Index × Glasgow Coma Scale; AUC: 
Area Under the Curve; NPV: Negative Predictive Value; PPV: Positive Predictive Value; NLR: Negative Likelihood Ratio; PLR: Positive Likelihood Ratio. *Re-
ceiver Operating Characteristic (ROC) analysis p value.

Figure 1. Flow diagram of the inclusion process.
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For the outcome of surgical intervention, the AUC value for 
the TRISS was 0.774 (95% CI: 0.714–0.833, p<0.001). The 
AUC value for the rSIsMS was 0.881, with an optimal cutoff 
of 3.79. The AUC value for the rSIG was 0.877 (95% CI: 
0.833–0.922, p<0.001). Other diagnostic validity parameters 
for the surgical intervention outcome are provided in Table 
3. The diagnostic validity of the rSIsMS in predicting surgical 
intervention was found to be significantly higher than that of 
the TRISS (p<0.001, DeLong test) (Figure 2-B).

Concerning the ICU admission outcome, the AUC value for 
the TRISS was 0.844. The AUC value for the rSIG was 0.848. 
Other diagnostic validity parameters for the ICU admission 

outcome are provided in Table 4. No significant difference in 
diagnostic validity was found between the TRISS and rSIsMS 
about this outcome (p=0.800, DeLong test) (Figure 2-C).

For the MTP requirement outcome, the AUC value for the 
TRISS was 0.799. The AUC value for the rSIsMS was 0.930, 
with an optimal cutoff of 3.29. The AUC value for the rSIG 
was 0.934. Other diagnostic validity parameters for the MTP 
requirement outcome are provided in Table 5. The diagnos-
tic validity of the rSIsMS in predicting MTP requirements 
was found to be significantly higher than that of the TRISS 
(p<0.001, DeLong test) (Figure 2-D).

Finally, the correlations of these scores with the pRBC re-

Table 3.	 ROC analysis data and diagnostic values for surgical requirement

	 TRISS	 rSIsMS	 rSIG

AUC	 0.774 (0.714-0.833)	 0.881 (0.837-0.924)	 0.877 (0.833-0.922)

P Value*	 <0.001	 <0.001	 <0.001

Cut off	 97.8	 3.79	 12.8

Sensitivity (%)	 71.1 (61.4-79.6)	 84.6 (76.2-90.9)	 40.3 (30.8-50.4)

Specificity (%)	 77.7 (70.6-83.7)	 80.1 (73.2-85.9)	 96.9 (93.1-99)

NPV (%)	 81.1 (75.8-85.4)	 89.2 (84-92.9)	 72.2 (68.8-75.3)

PPV (%)	 66.6 (59.4-73.1)	 72.7 (66-78.5)	 89.3 (77.4-95.3)

PLR	 3.1 (2.3-4.3)	 4.2 (3.1-5.8)	 13.4 (5.4-32.7)

NLR	 0.3 (0.2-0.5)	 0.19 (0.1-0.3)	 0.6 (0.5-0.7)

Accuracy	 75.1 (69.5-80.2)	 81.8 (76.7-86.2)	 75.1 (69.5-80.2)

TRISS: Trauma Score and Injury Severity Score; rSIsMS: Reverse Shock Index × Simple Motor Score; rSIG: Reverse Shock Index × Glasgow Coma Scale; AUC: 
Area Under the Curve; NPV: Negative Predictive Value; PPV: Positive Predictive Value; NLR: Negative Likelihood Ratio; PLR: Positive Likelihood Ratio.
*Receiver Operating Characteristic (ROC) analysis p value.

Table 4.	 ROC analysis data and diagnostic values for ıcu requirement

	 TRISS	 rSIsMS	 rSIG

AUC	 0.844 (0.795-0.893)	 0.852 (0.805-0.900)	 0.848 (0.800-0.896)

P Value*	 <0.001	 <0.001	 <0.001

Cut off	 97.6	 3.79	 12.8

Sensitivity (%)	 67.9 (59.2-75.8)	 75.5 (67.3-82.6)	 34.3 (26.2-43.1)

Specificity (%)	 87.7 (81.1-92.7)	 84.1 (77-89.8)	 98.5 (94.9-99.8)

NPV (%)	 74.3 (69.2-78.9)	 78.5 (72.8-83.2)	 61.4 (58.4-64.3)

PPV (%)	 83.9 (76.7-89.2)	 81.8 (75.1-86.9)	 95.7 (84.7-98.9)

PLR	 5.5 (3.5-8.8)	 4.7 (3.2-7.0)	 23.8 (5.9-96.4)

NLR	 0.3 (0.2-0.4)	 0.2 (0.2-0.4)	 0.6 (0.5-0.76)

Accuracy (%)	 78.1 (72.7-82.9)	 80 (74.7-84.)	 67.4 (61.4-72.9)

TRISS: Trauma Score and Injury Severity Score; rSIsMS: Reverse Shock Index × Simple Motor Score; rSIG: Reverse Shock Index × Glasgow Coma Scale; AUC: 
Area Under the Curve; NPV: Negative Predictive Value; PPV: Positive Predictive Value; NLR: Negative Likelihood Ratio; PLR: Positive Likelihood Ratio.
*Receiver Operating Characteristic (ROC) analysis p value.
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Table 5.	 ROC analysis data and diagnostic values for massive transfusion protocol

	 TRISS	 rSIsMS	 rSIG

AUC	 0.799 (0.736-0.861)	 0.930 (0.894-0.966)	 0.934 (0.900-0.969)

P Value*	 <0.001	 <0.001	 <0.001

Cut off	 97.8	 3.29	 12.8

Sensitivity (%)	 77.7 (64.4-87.9)	 92.5 (82.1-97.9)	 68.5 (54.4-80.4)

Specificity (%)	 68.0 (61.3-74.2)	 84.2 (78.7-88.8)	 95.3 (91.6-97.7)

NPV (%)	 92.4 (88.0-95.3)	 97.8 (94.6-99.1)	 92.3 (89-94.7)

PPV (%)	 37.8 (32.3-43.6)	 59.5 (51.7-66.8)	 90 (85.7-93.3)

PLR	 2.4 (1.9-3.0)	 5.8 (4.2-8.0)	 14.8 (7.8-27.8)

NLR	 0.3 (0.2-0.5)	 0.09 (0.03-0.2)	 0.3 (0.2-0.4)

Accuracy	 70 (64.1-75.4)	 85.9 (81.2-89.8)	 90 (85.7-93.3)

TRISS: Trauma Score and Injury Severity Score; rSIsMS: Reverse Shock Index × Simple Motor Score; rSIG: Reverse Shock Index × Glasgow Coma Scale; AUC: 
Area Under the Curve; NPV: Negative Predictive Value; PPV: Positive Predictive Value; NLR: Negative Likelihood Ratio; PLR: Positive Likelihood Ratio.
*Receiver Operating Characteristic (ROC) analysis p value. *Receiver Operating Characteristic (ROC) analysis p value.

Figure 2. ROC Curves for TRISS and rSI × sMS Based on Outcomes (a) Mortality, (b) Surgical inter-
vention, (c) Intensive care unit admission, (d) Massive transfusion requirement.

(a) (b)

(c) (d)
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quirement (unit) and the length of hospital stay (day) were ex-
amined. There was a significant negative correlation between 
the TRISS and the pRBC requirement (p<0.001, R=−0.500) 
as well as the length of hospital stay (p<0.001, R=−0.532). 
There was also a significant negative correlation between the 
rSIsMS and the pRBC requirement (p<0.001, R=−0.667) as 
well as the length of hospital stay (p<0.001, R=−0.576).

DISCUSSION
This study examined the effectiveness of the rSIsMS in pre-
dicting clinical outcomes such as mortality, surgical interven-
tion, ICU admission, and MTP requirements in patients with 
abdominal trauma. It found that the rSIsMS was more effec-
tive than the TRISS in anticipating the need for surgery and 
MTP, while it performed similarly to the TRISS in predicting 
mortality and ICU admission. Since the rSIsMS is an index 
that can be easily calculated at the bedside using the SBP, HR, 
and sMS values, we believe that it could be particularly useful 
in the rapid assessment of situations requiring MTP or surgi-
cal intervention in patients with abdominal trauma.

In the literature, the effectiveness of the rSIsMS in predict-
ing mortality in trauma patients has been supported in other 
studies.[13,22,23] In the present study, the sMS was used instead 
of the GCS because it is easier to calculate, and there is a 
meta-analysis in the literature that suggests that the sMS can 
be used as a substitute for the GCS in trauma patients.[24] 

Moreover, the rSIsMS demonstrated superior AUC values 
compared to the rSIG when predicting mortality, surgical in-
tervention, and ICU admission. We believe that this may be 
since the GCS is not always accurately calculated or that small 
changes in the GCS may not have significant clinical impacts.

Some patients with abdominal trauma require surgical inter-
vention, but in some cases, determining the need for surgery 
is challenging.[25] However, it is well-known that a negative 
laparoscopy can shorten the length of hospital stay for pa-
tients with abdominal trauma.[26] Therefore, it is crucial to 
accurately determine the need for surgical intervention. Our 
findings demonstrate that the rSIsMS is effective in predicting 
the need for surgical intervention in these patients. Similarly, 
Lin et al.[27] found that the rSIsMS could anticipate outcomes 
across various clinical endpoints. In their study, the cutoff 
value for the rSIsMS was determined to be 4, whereas in our 
study, the cutoff values for predicting mortality, surgical inter-
vention, ICU admission, and MTP requirements were identi-
fied as 3.125, 3.79, 3.79, and 3.29, respectively. This difference 
could be attributed to the lower proportion of patients with 
high TRISS values in Lin et al.’s[27] study compared to ours or 
to the inclusion of both abdominal trauma and other types of 
trauma patients in their study population.

Accurately assessing the severity of trauma in patients with 
abdominal injuries, either in the field or at the initial hospital 
contact, is crucial. Significant blood volume loss can lead to 
poor outcomes in a short period, making it essential for pa-

tients to have rapid access to blood products at the appropri-
ate trauma center.[28] We found that the rSIsMS was superior 
to the TRISS in predicting the need for MTP in patients with 
abdominal trauma. This suggests that the rSIsMS could be a 
valuable tool for anticipating the need for MTP in patients 
with abdominal trauma.

In the present study, a significant negative correlation was 
observed between the rSIsMS and the length of hospital stay. 
Although the performance of the rSIsMS and TRISS in terms 
of predicting ICU admission was similar (p=0.800, DeLong 
test), we believe that the rSIsMS may have a slight advantage 
in clinical practice for anticipating ICU needs and hospital stay 
duration due to its ease of calculation.

Limitations

This study has several limitations. First, it was subject to the 
inherent limitations of all retrospective, single-centre studies. 
Second, the intravenous treatments administered to patients 
in ambulances on their way to the hospital were not exam-
ined. We chose to overlook this aspect because prehospital 
treatments provided in ambulances in our region are gener-
ally very limited. Nevertheless, this could have impacted our 
results.

Third, the analysis of surgical intervention needs was con-
ducted independently of the surgical outcomes. This could 
have influenced our findings. However, even in cases of nega-
tive laparotomy, patients were included in the surgical inter-
vention group because the attending physician deemed surgi-
cal intervention necessary due to the patient’s condition.

Fourth, patients with blood alcohol levels above 50 mg/dL 
were excluded. We made this decision because levels above 
this threshold could affect the patient’s consciousness and 
motor score. However, although similar studies have also ex-
cluded patients with high blood alcohol levels, there is no 
universally agreed-upon threshold for exclusion.

Fifth, we used the broadest definitions for the MTP criteria. 
This might have increased the number of patients classified as 
needing MTP, potentially skewing our results. Different stud-
ies have used various definitions of MTP. Our rationale for us-
ing broad definitions was that MTP is one of the most critical 
indicators affecting mortality.

Sixth, patients’ medication use was excluded from our data. 
This could have heavily impacted the mortality outcomes. 
However, to minimize the potential influence of this factor 
on our findings, we analyzed the patients who had died and 
found that none of them were using medications that could 
significantly affect mortality, such as anticoagulant agents.

CONCLUSION

The rSIsMS is superior to other trauma scoring systems in 
predicting the need for MTP and surgical intervention in pa-
tients with abdominal trauma. It performs similarly to such 
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systems in anticipating mortality and ICU admission. The abil-
ity to calculate the rSIsMS quickly and easily at the bedside 
using BP, HR, and sMS values further enhances its practical 
advantages.
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Acil serviste abdominal travmalı hastalarda klinik sonuçların bir göstergesi olarak 
basitleştirilmiş motor skor ile çarpılmış ters şok indeksi: Retrospektif bir kohort çalışması
AMAÇ: Bu çalışmada, abdominal travmalı hastalarda klinik sonuçların bir öngörücüsü olarak ters şok indeksi (rSI) ile basitleştirilmiş motor skor 
(sMS) çarpımının (rSIsMS) tanısal değerinin belirlenmesi amaçlanmıştır.
GEREÇ VE YÖNTEM: Çalışmaya, 2023-2024 yılları arasında üçüncü basamak bir hastanenin acil servisine karın travması nedeniyle başvuran hastalar 
alındı. Hastaların verileri kullanılarak kısaltılmış yaralanma skalası (AIS), yaralanma şiddet skoru (ISS), revize edilmiş travma skoru (RTS) ve travmaya 
bağlı yaralanma şiddet skoru (TRISS) hesaplandı. Ayrıca, rSIsMS ile ters şok indeksi ve Glasgow koma skalası (GKS) çarpımı olan rSIG hesaplandı.
BULGULAR: Çalışmaya toplam 270 hasta alındı. Mortalite sonlanımı açısından TRISS, rSIsMS ve rSIG’in tanısal değerlilikleri incelendi; sırasıyla AUC 
değerleri 0.928; 0.908 ve 0.886 olarak bulundu. Yoğun bakım ünitesi (YBÜ) ihtiyacı için TRISS ve rSIsMS’in AUC değerleri sırasıyla 0.844 ve 0.852 
olarak hesaplandı. Cerrahi müdahale ihtiyacı açısından TRISS ve rSIsMS’in AUC değerleri sırasıyla 0.774 ve 0.881 olup, bu sonlanımda rSIsMS’nin 
tanısal değerliliği TRISS’ten anlamlı düzeyde yüksekti (p<0.001; DeLong testi). Masif  kan transfüzyonu (MKT) gereksinimi açısından TRISS ve 
rSIsMS’in AUC değerleri sırasıyla 0.799 ve 0.930 olarak bulundu. Bu sonlanım için de rSIsMS’nin tanısal değerliliği TRISS’ten anlamlı olarak yüksekti 
(p<0.001; DeLong testi).
SONUÇ: rSIsMS, abdominal travmalı hastalarda masif  kan transfüzyonu ve cerrahi müdahale ihtiyaçlarını öngörmede diğer travma skorlarına göre 
üstündür ve mortalite ile YBÜ ihtiyaçlarını öngörmede benzer performans göstermektedir. Kolay hesaplanabilir olması ve yatak başında hızlıca elde 
edilebilmesi, rSIsMS’nin acil servisteki klinik kullanım değerini artırabilir.

Anahtar sözcükler: Abdominal yaralanmalar; yaralanmalar; mortalite; travmatik şok. 
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