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Abstract:Background:Background: Pancreatic trauma, though infrequent, is a significant clinical
concern with mortality rates between 9% and 34%. It accounts for 0.21-0.32% of all trauma incidents, 1-
2% of blunt abdominal injuries, and 5-7% of penetrating abdominal traumas. Isolated pancreatic trauma
is rare, representing less than 1% of abdominal trauma cases. These injuries pose unique and complex
challenges for healthcare professionals. This study aimed to identify factors predicting the outcome of
blunt pancreatic trauma by comparing various preoperative, operative, and post-operative variables.

Patients and Methods: This retrospective study covered two years, from January 2018 to December
2019, including patients with blunt pancreatic trauma at the Department of Surgery, Al-Azhar University
Hospital, Damietta, Egypt. Data were extracted from hospital records, including variables such as age,
gender, mechanism of injury, referral source, Revised Trauma Score (RTS), AAST pancreatic injury grade,
hemodynamic status, concomitant abdominal injuries, ICU admission duration, interval between the
accident and hospital admission, surgical procedures, need for blood transfusion, and hospital stay length.

Results: Significant predictive factors for the prognosis of blunt pancreatic injury included the patient’s
age (P = 0.032), RTS (P = 0.0006), hemodynamic status on admission (P = 0.0007), presence of associated
abdominal injuries (P = 0.048), and need for ICU admission (P = 0.004).

Conclusions: Preoperative hemodynamic instability, lower RTS, presence of associated abdominal
injuries, longer ICU admissions, and advanced age are significant predictors of mortality in blunt
pancreatic trauma. These findings underscore the need for prompt and effective management strategies
tailored to the identified risk factors to improve patient outcomes

Keywords: Pancreatic trauma, blunt abdominal injury, prognostic factors, hemodynamic status, Revised
Trauma Score (RTS).
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Introduction

Pancreatic trauma, though infrequent, poses a significant clinical challenge, with mortality rates spanning
from 9% to 34% (1,2,3,4). It comprises 0.21-0.32% of all trauma incidents, encompassing a mere 1-2% of
cases attributed to blunt abdominal trauma and 5-7% of incidences associated with penetrating abdominal
injuries. The occurrence of isolated pancreatic injury is exceedingly uncommon, constituting less than 1% of
all abdominal trauma incidents. Despite significant advancements in medical science, the prognosis for these
patients remains bleak. This poor outcome is attributed to the severity of the pancreatic injury, its anatomical
location, the extent of concomitant organ damage, and the duration elapsed since the injury occurred (6).

The management of pancreatic trauma presents unique and multifaceted challenges for healthcare
professionals (7). In 2017, the EAST promulgated extensive practice management guidelines specifically
focusing on the management of pancreatic injuries in adult patients. ®According to the classification system
of the AAST, non-operative management is recommended for pancreatic injuries classified as grades I and II.
For pancreatic duct injuries classified as grades IIl and IV, resection is conditionally advised, whereas no
specific recommendations are provided for the most severe grade V injuries. An escalating number of patients
with lower-grade pancreatic injuries are undergoing conservative management.

Conversely, individuals presenting with high-grade pancreatic trauma and hemodynamic instability
necessitate immediate surgical intervention. The paucity of comprehensive clinical studies on pancreatic
trauma complicates clinicians' efforts to ascertain the optimal timing for surgical interventions. Moreover,
there exists a constrained understanding of the prognostic determinants for morbidity and mortality
following laparotomy in this patient population ().

This study aims to elucidate the prognostic determinants affecting morbidity and mortality in patients
suffering from blunt pancreatic trauma. The cohort consists of individuals admitted to the Department of
Surgery at Al-Azhar University Hospital, Damietta, Egypt, during the period from January 2018 to December
2019. The outcomes of this analysis are anticipated to elucidate prognostic risk factors in patients with
pancreatic trauma and contribute to the formulation of efficacious management strategies.

Patients and methods

Patients

Given the lack of precise data on the incidence of blunt pancreatic trauma within the general population, this
study will retrospectively gather information from hospital records. Comprehensive data will be amassed for
all patients, regardless of age or gender, who were admitted to the Department of Surgery at Al-Azhar
University Hospital in Damietta, Egypt, during the interval from January 2018 to December 2019.

Study design.

A retrospective study will be conducted using hospital records for all patients admitted to the Department of
Surgery at Al-Azhar University Hospital, Damietta, Egypt, between January 2018 and December 2019.

The data collection

Includes age, gender, mechanism of injury, patient referred directly to the hospital or from other hospital,
revised trauma Score (RTS), associated abdominal injuries, hemodynamics, need of admission to ICU in days,
period between accident and hospital entry (in hours), AAST pancreatic injury grade, surgical procedure
done, need for blood transfusion, and period of hospital stay.

Definitions

The AAST criteria were employed to independently classify the severity of pancreatic injuries. A diagnosis of
pancreatic trauma made more than 24 hours post-injury was considered delayed. Shock was delineated as a
condition characterized by a systolic blood pressure measurement falling below 90 mmHg, occurring either
preoperatively or intraoperatively. Mortality was assessed based on the number of fatalities within the
hospital. Morbidity encompassed any complications, including pancreatic fistula, pancreatic abscess,
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abdominal hemorrhage, shock, and multiple organ dysfunction syndrome, with the presence of any of these
conditions being indicative of morbidity.

Inclusion and exclusion criteria

Both patients who underwent surgical intervention and those who received conservative management were
included in the study. Notwithstanding, this study omitted individuals who were expectant or whose medical
records and imaging data were incomplete.

Sample size and technique

Sample size is 23 (at least) patients according to Raosoft Sample size calculator
http://www.raosoft.com/samplesize.html - prevalence of pancreatic trauma is 1 to 2 % (average 1.5 %) of
blunt abdominal trauma - Convenient sample technique

Statistical analysis

Data analyses were executed using SPSS software package version 20.0 (Prentice-Hall, Chicago, IL, USA).
Qualitative data were articulated in terms of frequencies and percentages. Quantitative data comparisons
were conducted through the application of the student’s t-test. Categorical variables between the two groups
were analyzed using the Chi-square (X?) test. Statistical significance will be determined by a p-value
threshold of less than 0.05. Furthermore, univariate analysis were applied to selected variables, with a p-
value below 0.05 signifying statistical relevance.

Results:

A total of 30 patients were collected, the data were collected and analyzed (table 1)

In the present study, there were significant differences as predictive factors for prognosis of blunt pancreatic
injury in relation to age of the patient (P = 0.032), his revised trauma score (P = 0.0006), his hemodynamics
status on admission (P = 0.0007), presence of associated abdominal injuries (0.048) and his need for ICU
admission (p = 0.004). The survival rate was significantly higher in younger patients, in patients who had
higher revised trauma scores, in hemodynamically stable patients, in presence of associated abdominal
injuries and in patients who did not need or needed shorter periods of ICU admission. The survival rate was
non-significantly higher in patients with Grade I than grade II or Il pancreatic trauma, in patients who
referred directly to the hospital than those transferred from other hospitals and in patients to whom simple
drainage or distal pancreatectomy was done than those who needed damage control surgery (table 1)

Table (1): Univariate Analysis of the Risk Factors of Surgical Prognosis in pancreatic trauma

- . Non- P-
Clinical parameters Survivor .
Survivor value
Age (Years) 239F9.7 35.7F 152 0.032*
Gender (F/M) 5/20 0/5 0.283
Mechanism of Injury
4/5/16 0/2/3 0.467
(Pedestrian/Fall from height/Motor vehicle accident) /5/ 12/
Pati Refi Di 1 The Hospital F her Hospital
atient Re erroled irectly to e Hospital or From Other Hospita 8/17 2/3 0.733
(Transferred/direct)
425 —
Period Between Accident and Hospital Entry (Hours) T91.04 144+ 14.7 0.503
Hemodynamic Status (Unstable/Stable) 5/20 5/0 0.0007*
Revised Trauma Score 12.6 ¥ 0.6 11.2¥13 0.0006*
Associated Abdominal Injuries (0 organ / one organ / > 2 organs) 7/12/6 0/1/4 0.048*
AAST Pancreatic Injury Grade (I1/11/11I) 7/11/7 0/1/4 0.079
Amount of Blood Infusion (No/Yes) 16/9 2/3 0.326
Surgical P d
urglcaltrocedure 9/10/6 1/1/3 0.276

(Simple drainage/Distal pancreatectomy/Damage control surgery)
Need of Admission to ICU (By Days) 7F8 22F17 0.004*
Hospital Stay (By Days) 14 %7 17+8 0.412
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F/M: Female/Male, AAST: American Association for the Surgery of Trauma, ICU: Intensive Care Unit, * Means
significant.

Discussion

In the current investigation, we identified five prognostic indicators of early mortality in cases of blunt
pancreatic trauma: patient age, Revised Trauma Score (RTS), hemodynamic status on admission, presence of
associated abdominal injuries, and the need for ICU admission. Survival rates were significantly higher in
younger patients, those with higher RTS, hemodynamically stable patients, those who required shorter ICU
admissions, and those without associated abdominal injuries.

Although the survival rate was non-significantly higher in patients with grade IIlI or grade Il pancreatic
trauma compared to grade I, in patients referred directly to the hospital compared to those transferred, and
in patients who underwent simple drainage or distal pancreatectomy compared to those requiring damage
control surgery, these differences were not statistically significant. Identifying these prognostic factors is
crucial for developing effective treatment strategies for managing blunt pancreatic trauma. Mortality
following pancreatic injury is influenced by various factors, including sex, age, trauma type, higher AAST
grades of pancreatic injury, hemodynamic status, the need for damage control surgery, concurrent abdominal
and vascular injuries, and delays in diagnosis, as evidenced by multiple studies (10-15).

Four factors—RTS, hemodynamic status, ICU admission necessity, and patient age—were significantly
associated with in-hospital mortality in this study, as revealed by multivariable logistic regression analyses.
The predictive model, which included only these four factors, demonstrated exceptional performance in
predicting outcomes. Although the AAST Pancreatic Injury Grade and associated abdominal injuries appeared
to affect mortality rates, their impact was statistically insignificant, likely due to the study's limited sample
size.

Keita Shibahashi et al. (2019) found that age, RTS, pancreatic injury grade (AAST), severe associated injuries,
significant vascular damage, severe mesenteric damage, and a high ISS strongly correlated with in-hospital
mortality rates. The chosen management strategy also significantly correlated with in-hospital mortality (16).
Jensen SD et al. determined that preoperative hemodynamic instability is an independent prognostic
indicator for surgical outcomes in pancreatic trauma cases, primarily due to traumatic hemorrhage (17). Cole
E et al. (2019) hypothesized that hemorrhagic shock, combined with pancreatic trauma, may lead to the
erosion of adjacent blood vessels due to pancreatic enzyme extravasation, with recurrent intraperitoneal
hemorrhage being a significant mortality risk factor (18).

In our study, the mortality rate was higher in hemodynamically unstable patients. The overall mortality rate
of 23% aligns with reported ranges (10-11, 19-25), although the small sample size and exclusion of patients
with incomplete data may contribute to this relatively high rate and the non-significant appearance of other
predictive factors, such as associated abdominal injuries.

According to Eastern Association for the Surgery of Trauma guidelines, nonoperative management is
recommended for pancreatic injuries that do not involve the pancreatic duct (26), while operative
intervention is advised for those that do. However, research has not consistently shown that surgical
treatment is superior to non-operative management for both grade I/Il and grade III/IV injuries (27).
Increasing evidence suggests that non-operative management may be safe and viable for patients with
pancreatic duct injuries (28). Studies have shown that endoscopic interventions, including transpapillary
pancreatic duct stenting and sphincterotomy, significantly reduce the need for surgical procedures by
occluding the leaking duct, facilitating pancreatic secretion drainage into the duodenum, and minimizing
inflammatory sequelae (29,30).

The importance of surgical intervention for immediate hemostasis, infection control, and cases where non-
operative treatment fails should not be underestimated. The choice of surgical procedure was not significant
in this study. Pavlidis ET and colleagues assert that pancreatic trauma, though rare, requires a tailored
treatment approach. Conservative management is typically sufficient for minor injuries, while severe cases
involving the pancreatic duct remain contentious. In such scenarios, damage control surgery is preferred and
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should be employed as necessary. Advances in modern radiologic and endoscopic techniques have facilitated
the avoidance of reoperation in select patients (31).

Conclusion

Preoperative hemodynamic instability, lower RTS, presence of associated abdominal injuries, longer ICU
admissions, and advanced age are significant predictors of mortality in blunt pancreatic trauma. These
findings underscore the need for prompt and effective management strategies tailored to the identified risk
factors to improve patient outcomes.
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