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ABSTRACT

Trauma is a major reason for human demise and blunt abdominal trauma (BAT) plays a considerable role among these
patients. Emergency doctors are faced with a challenge in the initial triage of trauma patients to the operating room.
SSORTT (Sonographic Scoring for Operating Room Triage in Trauma) is a recent ultrasound scoring system that timely
evaluates patients requiring therapeutic laparotomy among BAT patients. It is a combination of Focused Assessment
with Sonography in Trauma (FAST) findings, systolic blood pressure, and pulse rate which together give a score to
predict laparotomy.This prospective observational study was conducted at the emergency department of the tertiary
care Hospital from May 2018 to May 2019. FAST scan using portable ultrasound machine was performed on all patients
meeting inclusion criterion to look for hemoperitoneum. SSORTT score (Range 0 - 6) was determined. These patients
were followed for three subsequent days to determine their outcome. This study included 117 patients; M: F ratio was
5:1. Out of 117 patients, 22 cases had emergent laparotomy. We observed sensitivity of 95.2% and specificity of 93.6%
with an accuracy of 93.9% for a score of >3 in predicting the need for laparotomy. The positive predictive value was
76.9% and the negative predictive value was 98.9% in this study.SSORTT score of 23 appropriately identifies patients
needing a therapeutic laparotomy. The use of the SSORTT score can prevent unnecessary emergency laparotomies and
investigations like CT scans by alleviating the unwarranted concern of visceral damage and resultant hemoperitoneum.
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INTRODUCTION

There has been a worldwide rise in deaths accountable to trauma making it the second most common
cause of disease load in hospitals. The WHO in the next five years predicts trauma to become the first or
second principal cause of loss of productive years [1]. The emergency team is currently faced with the
challenge of evaluating trauma patients [2]. Inability to control massive bleeding is responsible for over
50% of trauma-related deaths. Whereas, aggressive management may lead to non-therapeutic
laparotomy [3-5]. FAST is useful as the initial diagnostic tool for abdominal trauma to detect
intraabdominal fluid [6-8] and it has become an important part of the initial investigation of trauma
patients for intraabdominal and intrathoracic fluid collections [9].Hypotensive patients screened in the
emergency department with positive FAST findings may be triaged directly to therapeutic laparotomy,
depending on the results of the sonographic examination, without the need for CT [10].
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In order to better quantify free intraperitoneal fluid, a number of scoring systems exist and those which
include the shock state of patients have been proven to be more precise [11]. A recent and different
aspect of crisis ultrasonography for quicker triage is the Sonographic Scoring for Operating Room Triage
in Trauma (SSORTT score). This score incorporates FAST findings and vitals i.e systolic blood pressure
and heart rate and allows the emergency team to reliably predict the need for laparotomy in trauma
patients [12]. If the patient is immediately SSORTT scored upon arrival, crucial time can be saved by
urgent life-saving interventions. The rationale of this study is to validate this scoring system and establish
a cutoff useful in our setting so that SSORTT scoring could be implemented in centers with limited
resources. This study aimed to determine the best cutoff and validity of SSORTT score as a prognostic
indicator for laparotomy in patients with blunt abdominal trauma (BAT).

MATERIAL AND METHODS

After getting approval from Institutional Review Board, a prospective observational cohort study was
conducted on a total of 117 subjects in the emergency department of Services Hospital, Lahore, Pakistan.
Written informed consent was obtained for all subjects. All those subjects above 18 years of age were
included who presented in the emergency with suspected blunt abdominal trauma (BAT) with bruises,
abdominal tenderness, or fractures. However, patients with subcutaneous emphysema, penetrating
injuries, known ascites, pregnancy, morbid obesity, and skull and spine injuries were excluded. Later on,
the patients who met the selection criteria had their vitals assessed and recorded on a questionnaire.
They subsequently had an abdominal scan using a portable machine and their ultrasound score was
recorded based on the presence of fluid in one or more than one location. SSORTT score was
calculated. These patients were admitted and followed up for 3 days to see how many of them underwent
laparotomy.

STATISTICAL ANALYSIS

Data was recorded on proforma and entered by SPSS 25 for analysis. Qualitative data was assessed by
using frequencies and percentages. The precision of the SSORTT Score in estimating patients for
therapeutic laparotomy was established by evaluating sensitivity, specificity, PPV, NPV of individual
SSORTT scores to determine the most suitable cut-off value. ROC curve was applied to determine the
diagnostic accuracy of SSORTT score for predicting the need for therapeutic laparotomy.

RESULTS

All those patients who fulfilled the inclusion criteria had abdominal scans using a portable machine and
their ultrasound score was recorded based on the presence of fluid in one or more than one location.
SSORTT score was calculated (Table.1). These patients were admitted and followed up for 3 days to see
how many of them underwent laparotomy.

Parameters Variables and Points Total
SSORTT
Score
Ultrasound 0 (no free fluid) = 0 point 1(fluid in one location) = 2 points 2(fluid in more than 0-6
score one location or more than 2mm in Morrison’s or Douglas pouch) = 3 points
Pulse <120 bpm = 0 points > 120bpm = 2 points
Systolic Blood >90 mmHg = 0 point <90mmHg = 1 point
Pressure

Table 1: SSORTT scoring criteria
Table 2 shows the number of patients along with their outcomes (laparotomy vs no laparotomy) at
individual SSORTT scores. Out of 117 patients, there were 22 laparotomies and 95 patients had
nonoperative management. Two patients expired during the course of our study out of which one had a
SSORTT score of 3 with retroperitoneal hematoma and the other having SSORTT score of 6 with massive
hemoperitoneum and pancreatic head transection. The laparotomy rate in this study was 14% and the
mortality rate (Table:3)
laparotomy predictions at various cut-off levels of SSORTT scores. Usually, there is an increase in values
of specificity at various cut-off levels of SSORTT scores with an increase in SSORTT score and a decrease
in values of sensitivity at the various cut-off levels of the SSORTT score with an increase in score. We
observed similar findings in our study.
At SSORTT score 0, sensitivity = 100% and specificity = 0
At SSORTT score 6, sensitivity = 13.6 and specificity = 100
At SSORTT score 0, PPV =18.8 and NPV =0
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At SSORTT score 6, PPV =100 and NPV = 83.3

SSORTT cutoff | Specificity | PPV (%) | Sensitivity | NPV(%) | Accuracy
0 0 18.8 100 0 18.8
>1 85.2 61.1 100 100 88
>2 92.6 75 95.4 98.8 93
>3 95.7 82.6 86.3 96.8 94
>4 97.8 84.6 50 89.4 88.8
>5 98.9 85.7 27.2 85.4 85.4
6 100 100 13.6 83.3 83.3

Table 2: Laparotomy predictions at selected cut-offs

We then calculated the area under the curve of SSORTT score and the AUC (area under curve) was 0.88
indicating the high accuracy of this test.

We observed sensitivity of 86.3%, specificity of 95.7%, and diagnostic accuracy of 94% at cut-off SSORTT
score of >3 in reliably predicting the need for laparotomy. The positive predictive value was found to be
82.6% and the negative predictive value of 96.8%. Hence this score was chosen as our cut-off value owing
to optimum sensitivity and specificity along with high accuracy. We correlated outcome of patients of our
study with cut off SSORTT score 3. The patients with 82.6% of patients with SSORTT score >3 underwent
laparotomy while 96.8% patients who had SSORTT score <3 had non operative management. This
highlights that SSORTT score >3 reliably predicted the need for therapeutic laparotomy in blunt
abdominal trauma patients presenting in the emergency department.

DISCUSSION

This study intends to verify the precision of the SSORTT score i.e., a sum of the ultrasound score, systolic
blood pressure, and pulse rate. It works on the principle of combining a hemoperitoneum score with
physiologic parameters of blood pressure and pulse rate. SSORTT score had very high accuracy for
recognizing patients that required therapeutic laparotomy at SSORTT scores > 3.

Major findings of our study were that sensitivity of the SSORTT score reduces from 100% at 0 to 13.6% at
SSORTT score of 6. Specificity gradually increased from 0 at SSORTT score 0 and increased to a maximum
of 100% at SSORTT score of 6. At the cutoff SSORTT score >3 we observed an optimum sensitivity of
86.3% and specificity of 95.7% with an accuracy of 94% for identifying the patients that required
therapeutic laparotomy. The value for AUC was 0.88 when the ROC curve was plotted.

This study was inconsistent with a study conducted by Musiitwa, Galukande [12] who also concluded that
the need for laparotomy increases with an increase in score. In his study, patients with a score =of 2
SSORTT had a high probability of requiring an exploratory laparotomy with a sensitivity of 91%,
specificity of 90%, PPV 53% NPV of 98%, and area under the curve was 0.94 indicating high accuracy.
Similarly, another study carried out by Manka, Moscati [13] concluded that patients with scores of 1lor 0
were less likely to require laparotomy with sensitivity and specificity of 89 % and 70% respectively, and
positive predictive value of 99% and area under the curve of 0.85. The specificity of the previous study is
lower than findings in the current study and possible explanations could be differences in the sample size
of this study.

Bobadilla et al in 2014 conducted a study on score SSORTT as a prognostic indicator for laparotomy in
patients with abdominal trauma in Bethlehem hospital of Trujillo, Spain. He found the best cutoff value
was at SSORTT score of 3 and sensitivity, specificity, positive, and negative predictive values were 87%,
74%, 74%, and 85% respectively [14].

Therefore, relative to the aforementioned publications, our study presents the best cut-off of SSORTT
score 3 as an accurate prognostic indicator of the need for laparotomy with an AUC of 0.88 indicating high
accuracy.

CONCLUSIONS

This study concluded that SSORTT score has high precision for predicting the need for therapeutic
laparotomy. It can result in timely decisions for laparotomy at cut-off scores >3. It is a non-invasive, quick,
reproducible, inexpensive test that can be performed easily and reliably in an emergency setup equipped
with ultrasound. Routine implementation of SSORTT score is required in the initial clinical assessment
and management of BAT patients. Tertiary care community hospitals and rural emergency physicians
could use the SSORTT algorithm to make earlier decisions to transfer patients to a trauma center.
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