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Abstract 

Background: Liver injuries are common in any high-volume trauma center. Our knowledge of its management 

has improved in the past three decades. Recent advances and minimally invasive techniques play a vital role in 

the conservative approach. It is very difficult for a trauma surgeon to control massive bleeding occurring in the 

liver following trauma. The bleeding structure is very tough to find out, and the crucial period to save the 

trauma victim before the onset of hypothermia, acidosis, and coagulopathy—the markers of an irreversible 

physiologic insult.  

Aim& Objectives: To find the efficacy of WSES guidelines in classifying liver trauma and determining 

optimal treatment strategy. To study the clinical course of nonoperatively managed patients.   

Materials & Methods: This Observational study (Prospective) was conducted in Madras Medical College and 

Rajiv Gandhi Government General Hospital, Chennai from February 2018 to September 2019. All trauma 

victims sustain blunt and penetrating trauma to the liver with or without associated injuries. AAST grading 

system will be used to assess the anatomy of liver injury.WSES classification will be the standard methodology 

used to assess the severity of the liver injury. Management of liver injury will be based on WSES guidelines. 

Patients managed conservatively will be followed up prospectively and till discharge or death. Serial 

Abdominal examination.Time of reinitiating oral intake. Duration and intensity of restricted activity, 

Conclusions will be drawn based on the above parameters and all efforts to decide the effectiveness of WSES 

guidelines in the management of liver trauma and appropriate monitoring of NOM patients  

Results: In our study, of a total population of 50 patients, 45 were male (90%) and 5 were female (10%) 

patients. Out of 50 patients in the study, 48 were alive (96%) and 2 patients expired (4%).37 were due to road 

traffic accidents, 9 were due to falling from a height, 2 were due to assault, and 2 were due to train traffic 

accident. 44 were managed conservatively and 6 were operated. 48 patients had abdominal pain, 18 had 

vomiting, 46 had tenderness and 39 patients had guarding at the time of presentation. 6 patients had 

hemodynamic instability (hypotension and tachycardia). 22 were grade -1, 12 were grade -2, 10 were grade -3, 

5 were grade – 4, 1 was grade 5, and no grade 6 injuries were observed (AAST grades). 34 were grade 1, 7 were 

grade 2,3 were grade 3 and  6 were grade 4 (WSES grades ). Out of 44 patients managed conservatively, all 22 

grade 1 were alive, all 12 grade 2 were alive, all 7 grade 3 were alive, 2 grade 4 were alive and 1 grade 4 

expired. Grade 5 was not managed conservatively. 22 AAST grade 1 managed conservatively,12 grade 2 

managed conservatively,7 grade 3 managed conservatively and 3 grade 3 operated,3 grade 4 managed 

conservatively and 2 grade 4 operated, and 1 grade 5 operated. hemoglobin and hematocrit values of 50 patients 
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( mean value of the day charted ). Improvement of hemoglobin value in patients who were alive was observed. 

The decline of liver enzymes from abnormality to normalcy in patients who were alive. The variation of WBC 

values towards normalcy in patients who were alive.  

Conclusion: The management of trauma poses definitive the attention in treatment also the physiology and 

decision can be more effective when both anatomy of injury and its physiological effects are combined. So 

WSES classification and recommendations help in choosing optimal management strategy and appropriate 

protocol for operative and nonoperative management, combining both anatomical and physiological status of 

the patient when compared to AAST grade which does not incorporate the physiological status of the patient. 

 

Keywords: Liver Trauma, World Society Of Emergency Surgery (WSES)  Hemodynamic Instability 
 

Introduction 

Liver injuries are common in any high-volume 

trauma center. Our knowledge of its management has 

improved in the past three decades. Recent advances 

and minimally invasive techniques play a vital role in 

the conservative approach. It is very difficult for a 

trauma surgeon to control massive bleeding occurring 

in the liver following trauma.[1]The bleeding 

structure is very tough to find out, and the crucial 

period to save the trauma victim before the onset of 

hypothermia, acidosis, and coagulopathy—the 

markers of an irreversible physiologic insult.[2]Usual 

techniques of elective hepato-biliary surgery like 

segmental resection do not apply in a hostile 

environment where the timing of intervention is a 

major factor in saving the life of the patient[3]. The 

management of hepatic trauma has been a formidable 

challenge to all surgeons. The evolvement of the 

management of hepatic trauma over the recent years 

is a reflection of the rapid understanding of the key 

parameters deciding the line of management in 

hepatic trauma. [4]There were poor outcomes in 

patients where resection was done but future learning 

of the injured patient’s pathophysiology paved way 

for the concept of damage control that has been the 

key in modern trauma management.[5]Meanwhile 

better learning of the outcome of various liver 

injuries in clinically stable patients has increased the 

conservative  line of approach by using the modern 

imaging and minimally invasive procedures[6] 

Materials & Methods 

This Observational study (Prospective) was 

conducted in Madras Medical College and Rajiv 

Gandhi Government General Hospital, Chennai from 

February 2018 to September 2019. All trauma 

victims sustain blunt and penetrating trauma to the 

liver with or without associated injuries. AAST 

grading system will be used to assess the anatomy of 

liver injury.WSES classification will be the standard 

methodology used to assess the severity of the liver 

injury. Management of liver injury will be based on 

WSES guidelines. Patients managed conservatively 

will be followed up prospectively and till discharge 

or death. Serial Abdominal examination.Time of 

reinitiating oral intake. Duration and intensity of 

restricted activity, Conclusions will be drawn based 

on the above parameters and all efforts to decide the 

effectiveness of WSES guidelines in the management 

of liver trauma and appropriate monitoring of NOM 

patients.
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Graph :1 outcome of liver injury patients 

 

Graph :1 In our study, of a total population of 50 patients, 45 were male (90%) and 5 were female (10%) 

patients. 

Out of 50 patients in the study, 48 were alive (96%) and 2 patients expired (4%) 

 

Graph:2 Modes Of Injury In Liver Trauma Patients 

 

Graph:2 Out of 50 patients in the study, 37 were due to road traffic accidents, 9 were due to falls from height, 2 

were due to assault, and 2 were due to train traffic accidents. 
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Graph :3 Mode Of Management Of Liver Trauma Patients 

 

Graph :3 Out of 50 patients in the study, 44 were managed conservatively and 6 were operated on 

 

Graph:4 Signs & Symptoms Of Liver Trauma 

 

Graph:4 In the study, 48 patients had abdominal pain, 18 had vomiting, 46 had tenderness and 39 patients had 

guarding at the time of presentation. Out of 50 patients in the study, 6 patients had hemodynamic instability 

(hypotension and tachycardia). 
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Graph:5 Aast Grade Of Liver Trauma 

 

Graph:5Out of 50 patients in the study, 22 were grade -1, 12 were grade -2, 10 were grade -3, 5 were grade – 4, 

1 was grade 5, and no grade 6 injuries were observed(AAST grades). 

 

Graph:6 Wses Grade Of Liver Trauma 

 

Graph:6 Out of 50 patients in the study, 34 were grade 1, 7 were grade 2,3 were grade 3 and  6 were grade 4 

(WSES grades ). 
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Graph:7 Aast Grade And Outcome On Conservative Management 

 

Graph:7 Out of 44 patients managed conservatively, all 22 grade 1 were alive, all 12 grade 2 were alive, all 7 

grade 3 were alive, 2 grade 4 were alive and 1 grade 4 expired. Grade 5 was not managed conservatively. 
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Graph:8 Wses Grade And Management 

 

Graph:8 out of 50 patients in the study, all 34 WSES grade 1 managed conservatively, all 7 grade 2 managed 

conservatively, all 3 grade 3 managed conservatively and all WSES grade 4 were operated. Out of 44 managed 

conservatively, all 34 WSES grade 1 were alive, all 7 grade 2 were alive, 2 grade 3 were alive, and 1 grade 3 

expired. WSES grade 4 was not managed conservatively. Out of 50 patients in the study, all 34 WSES grade 1 

were alive, all 7 WSES grade 2 were alive,2 WSES grade 3 were alive and 1 expired,5 WSES grade 4 were 

alive and 1 expired. 

Discussion 

This study involving 50 patients was conducted in 

RAJIV GANDHI GOVERNMENT GENERAL 

HOSPITAL CHENNAI over 18 months 

approximately ( February 2018 - to September 2019 ) 

recording all the patients admitted to the trauma ward 

who were fitting the inclusion criteria. Patients 

admitted with liver injury having hemodynamic 

instability despite resuscitation, suspected peritonitis, 

suspected bowel injury, and penetrating injury were 

taken for laparotomy.6 patients were operated on. 

Out of the 6 patients operated on, all were having 

WSES grade 4. Out of the 6 patients operated on, 3 

were having AAST grade 3 liver injury,2 were 

having AAST grade 4  injury and  1 patient had 

AAST grade 5 injury. [7]Only one patient with 

AAST grade 4 and WSES grade 3 on conservative 

management had sudden fall in hemoglobin level and 

developed hemodynamic instability during treatment 

on day 2 and planned for emergency laparotomy but 

expired before proceeding to surgery.[8] No patient 

in the operative group had lung injury and all patients 

who underwent the tarsorrhaphy and packing were 

extubated successfully. Only one patient with AAST 

grade 5 and WSES grade 4 could not be extubated 

due to severe hypoxia caused by associated splenic 

injury. [9]Only one patient who developed 

hemodynamic instability during conservative 

management was intubated due to hypoxia caused by 

a sudden fall in hemoglobin.No other patients 

required ventilatory care.ICD removal was done in 

lung injury-associated patients after a serial chest x-

ray and lung expansion.No respiratory infection was 

encountered in the conservative group. The grade of 

liver injury had no association with respiratory 

complications.[10]On average the operative group 

required 5 packed cell transfusions and 8 fresh frozen 

plasma transfusions per patient. The higher the grade, 

the higher the requirement for transfusions.This 

group required on average less than 2 packed red 

blood cells and less than 4  fresh frozen plasma per 

patient. The lower grades almost required no 

transfusions. In the operative group, the perihepatic 
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group developed more wound site infections 

requiring secondary suturing.[11]The herniorrhaphy 

and debridement group fared well compared to the 

packing group suggesting re laparotomy delays the 

wound healing and induces higher wound 

infection.[12]The average duration of hospital stay 

for the conservative group is 14 days and for the 

operative group is 24  days. Regardless of the grade 

of the injury, the length of stay is less in the 

conservative group adding a logistic advantage over 

the operative group. One patient in the operative 

group expired due to associated splenic injury 

causing severe hypoxia on postoperative day 1. One 

patient in the conservative group expired despite the 

best intensive care.[13]The probable cause of death 

could be an associated injury explaining the 

shortcoming of a CT scan in a few situations. Hence 

the conservative approach is justified in all 

hemodynamically stable patients (WSES grades 1, 2, 

and 3) irrespective of the AAST grade of the liver 

injury. Three patients in the operative group 

developed moderate post-operative intraabdominal 

collections and the collections were drained under 

ultrasound guidance.[14]No patients in the 

conservative group developed complications like 

biloma, biliary fistula, liver abscess, etc. Follow-up 

USG/CT abdomen showed early resolution of the 

lesion in lower grades when compared to higher 

grades.[15] 

Conclusion 

The management of trauma poses definitive the 

attention in treatment also the physiology and 

decision can be more effective when both anatomy of 

injury and its physiological effects are combined. So 

WSES classification and recommendations help in 

choosing optimal management strategy and 

appropriate protocol for operative and nonoperative 

management, combining both anatomical and 

physiological status of the patient when compared to 

AAST grade which does not incorporate the 

physiological status of the patient.NOM is the 

modality of choice in hemodynamically stable 

patients irrespective of AAST grade of liver injury. In 

incorporating NOM, consistent hemodynamic 

stability is required. If there are findings of sepsis-

like biloma, infected necrosis, and liver abscess at 

any point in time the first option of intervention will 

be minimally invasive procedures like image-guided 

drainage. If there are features of peritonitis or 

hemodynamic instability during nonoperative 

management, then laparotomy must be considered 

without any delay. Operative management is 

employed for hemodynamically unstable patients. 

The first step will always be a Pringles maneuver to 

identify the possible source of bleeding which can be 

from either the portal vein or hepatic artery and 

hemostasis can be achieved by topical hemostatic 

agents like gel foam etc. If the patient's hemodynamic 

status is in jeopardy then Perihepatic packing serves 

as the best operative intervention in reversing the 

patient's hemodynamic status to normalcy. 
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