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INTRODUCTION 
 

Liver injuries are common in any high volume trauma center .Our 

knowledge in 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 of time  to save the trauma victim before the onset of hypothermia, 

acidosis, and coagulopathy—the markers of an irreversible physiologic 

insult. 

 

 Usual  techniques of elective hepato-biliary surgery like segmental 

resection do not apply in hostile environment where the timing of 

intervention is a major factor in saving the life of the patient.  

 

 It is very clear that the management of hepatic trauma has been a 

formidable challenge to all surgeons 
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 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 

 

 There were  poor  outcomes  in patients where resection was done 

but future learning of the injured patient’s patho-physiology paved way 

for the concept of  damage control that has been the key in modern 

trauma management. 

 

 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. 

 
 
 
 
  



AIMS AND OBJECTIVES 
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AIMS AND OBJECTIVES 
 

1. To identify clinical and imaging parameters to decide upon the line 

of management in hepatic trauma 

 
2. To study the clinical course of patients managed conservatively 

 
3. To study the profile of various other associated injuries in liver 

trauma 

 

 

  



REVIEW OF LITERATURE 
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REVIEW OF LITERATURE 

 
SEGMENTAL ANATOMY OF THE LIVER 

 
� The liver is divided into two hemilivers by the main hepatic scissura, 

within which runs the middle hepatic vein 

 

� The left liver is divided into two sectors by the left portal scissura, 

within which the left hepatic vein runs . 

 

� The posterior sector comprises only one segment, segment II, which 

is the posterior part of the left lobe. This is the only sector that 

comprises one segment, referred to as the left posterior section by 

Strasberg and others (2000).  

 

� The anterior sector is divided by the umbilical fissure into two 

segments: a medial segment, the quadrate lobe (segment IV), and a 

lateral segment (segment III), which is the anterior part of the left 

lobe. 

 

� The right liver is divided into two sectors by the right portal scissura, 

containing the right hepatic vein. Each of these sectors is further 
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divided into two segments: an anterior segment V inferiorly and 

segment VIII superiorly, and a posterior segment, segment VI 

inferiorly and segment VII superiorly 

 
 

� 4. Segment I, the caudate lobe, lies posteriorly and embraces the vena 

cava, its intraparenchymal anterior surface abutting the posterior 

surface of segment IV and merging with segments VI and VII on the 

right  
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1. Trauma surgeons perspective of the liver as having two vascular pedicles:  

 
� the inflow pedicle, comprising of the portal vein and hepatic artery, 

which becomes  easily accessible in the hepatoduodenal ligament and can be 

controlled by the Pringle maneuver; 

 

� the outflow pedicle, comprising the hepatic veins and retrohepatic 

inferior vena cava, which is inaccessible in the massively bleeding trauma 

patient, and total vascular isolation of the liver is a tough and rare option in 

this situation.                    

 

2.The American Association for the Surgery of Trauma (AAST) published a  

    liver injury scale that describes the severity of hepatic trauma  in a better  

    way 

 

3.This scale serves as a descriptive tool  as well as an outcome predictor  

    which in turn facilitates comparisons among  groups of patients. 

 

4. The AAST (American Association for the Surgery of Trauma) liver  

    injury scale 1994 revision  is the widely accepted  grading system 
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GRADING OF LIVER INJURY - AAST GRADING 
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1. The AAST Liver  Injury  grading  system simplifies the multitude of  

liver injuries in the following way  

� Superficial parenchymal wounds that require  easier techniques of 

controlling the bleeding 

 

� Deep parenchymal injury or extensive parenchymal disruption, 

need to be packed 

 

� Deep injury involving major vascular pedicles,  require special 

procedures to control the bleeding and  have worst prognosis 

 

2.The management of  a type of injury depends on the patient’s  

   hemodynamic status and the net physiologic insult 

 
3.The segmental anatomy of the liver has no role here but helps in  

    describing the location of injuries 

 

4. Presently it is better to evaluate the advantage of conservative  

     management in blunt hepatic trauma in clinically stable patients  

     irrespective of the grade of the injury. 
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MECHANISM OF LIVER INJURY 

� In blunt trauma, a variety of forces act over the abdomen causing  

injury to the liver 

 

� In an accident involving rapid deceleration, such as a motor vehicle 

collision or a fall from height, the relatively massive liver 

continues to be in motion while movement of the torso has stopped 

 

� This causes  a tension at the  attachments of the liver 

 

� The liver parenchyma and the hepatic veins may be torn from the 

inferior vena cava 

 

� As a result there can be a pericaval hematoma to a torrential 

bleeding 

 

� Shearing forces at the interface between the liver and  the 

attachments of the liver to the abdominal wall, such as the coronary 
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or triangular ligaments, cause superficial or deep excavations of the 

liver parenchyma, which in turn may or may not bleed 

 

� In addition, direct compression force can also cause injury such as 

a steering wheel hitting against the liver 

 

� This type of force causes impringement  of the ribs into the liver 

with rupture of  the Glisson's capsule and the soft liver parenchyma 

 

� The term bear claw defect is used when the imprint of the ribs can 

be seen as a pattern on the traumatized liver 

 

� Contusion of the dome of the right lobe of the liver may occur as a 

result of compression of the right hemidiaphragm against the liver 

 

� Extrahepatic biliary system injuries are of  lesser incidence in 

comparison to liver injuries, because of the small surface area and  

the fibrous covering surrounding the portal triad structures 
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� Penetrating injury to the liver or extrahepatic biliary system usually 

results from knives or bullets, but can also be iatrogenic caused by 

interventional radiologic procedures 

 

� A bullet creates a cavity  whereas a knife creates a wound that is 

limited to its path 

 

� The extent of damage done by a bullet depends on its pathway, 

velocity, yaw, and design 

 

� Most hepatic trauma bleeding is venous and not arterial 

 

� Such bleeding can be massive causing several litres to be lost in 

seconds 

 

� Since  most liver bleeding is venous, low pressure  tamponade is 

easily performed 

 

� The liver parenchyma is very  easily disrupted 
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� Glisson's capsule has little elasticity so it is torn easily 

 

� It provides a stiff  barrier for the  containment of   bleeding within 

the parenchyma, as with a subcapsular hematoma. 

 

CLINICAL PRESENTATIONS OF LIVER INJURY 

• Blood Loss 

• Peritonism  

• Symptoms 

o Abdominal Pain 

o Radiation to shoulder 

o Altered Sensoium  

• Signs 

o Hypotension 

o RUQ tenderness, and guarding 

o Generalized Peritonism  

� Hemoperitoneum  

� Biliary Peritonitis 

o Delayed – Intra-abdominal abscess 
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IMAGING MODALITIES 

1. FAST 

 

� In most trauma centers, the diagnostic modality of choice is an 

ultrasound evaluation easily performed by a surgeon   

 

� The focused abdominal sonogram for trauma (FAST) serves as an 

easier radiologic intervention for quick imaging in clinically stable 

liver injury patients or in unstable trauma victims with suspected 

liver injury 

 

� Placing the transducer between the tenth and eleventh ribs on the 

anterior axillary line gives a sagittal view of the right upper 

quadrant 

 

� The presence of an anechoic stripe in the hepatorenal fossa or in 

the right subdiaphragmatic area will  suggest accumulation of 

blood in the right hypochondrium  

 

� Though  haemorrhage from other solid organs in the abdomen is a 

possibility the nature  of the injury and the site of injury indicates 

the possibility of hepatic trauma 
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� The hemodynamically unstable patient with features of liver injury 

must be immediately shifted to theatre for exploratory laparotomy 

 
  2.  CECT 

 

� Contrast enhanced computed tomography scanning  will be the 

investigation of choice in hemodynamically stable patients 

 

� A spiral CT of the abdomen and pelvis in a hemodynamically 

stable patient performed after injecting contrast  is in turn a  

sensitive and specific imaging modality of choice for the 

evaluation of hepatobiliary trauma 

 

� The value of administering oral contrast before initiation of the 

scan is a controversy but is generally not necessary for the 

evaluation of traumatic injuries 

 

� The CT findings of concern to the surgeon include the presence 

and grade of the hepatic parenchymal injury, volume of  

intraperitoneal blood, and to find out other visceral, mesenteric, 

and vascular injuries which may be either intraperitoneal or 

retroperitoneal in location 
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� Liver injuries noted on a CT scan include an  intrahepatic 

hematoma or parenchymal laceration, or subcapsular hematoma 

with or without active extravasation of intravenous contrast 

 

� There are three shortcomings of  CT scan which the surgeon must 

keep in mind :  

1. The occasional lack of association  between the clinical findings 

and the CT scan       

2. The controversy surrounding intraparenchymal extravasation  

3. The lack of reliability in detecting associated bowel injuries 

 

DISADVANTAGES OF CT SCAN 

 

� CT scan is less accurate in grading liver injuries though it may be  

reliable in diagnosing the liver injuries 

 

� CT scan is not a reliable indicator for operative management since 

there are no patterns of injury that are particularly dangerous for 

operative intervention and it remains controversial 
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� Rarely , patients with lower grade parenchymal injuries on CT scan 

are hemodynamically unstable and require a laparotomy 

 

� There are observations where patients with major injuries on CT 

scan  are hemodynamically stable with very less hemoperitoneum 

 

 

� Thus, the need for operation depends on the  clinical factors like 

hemodynamic stability, rather than CT findings 

 

� A second area of concern regarding CT scanning includes the 

findings of suspected intraparenchymal hemorrhage or 

pseudoaneurysms within the liver 

 

� An intervention is definitely needed if an area of suspected 

haemorrhage is identified by a contrast blush in a 

hemodynamically unstable patient 

 

� This in turn may require angiographic embolization 

 

� Patients who can be stabilized may have selective embolization if 

that capability is available or  no intervention will be required 
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� On occasion, a patient has CT evidence of extravasation but is very 

stable and has little evidence of blood loss 

 

� Whether these  patients require angiography and embolization will 

be difficult to decide though most algorithms follow such a course 

 

� The third area of concern regarding CT scanning of suspected liver 

injuries is  its reliability in detecting visceral injuries 

 

� Associated intestinal injuries occur in about 2% to 6% of most 

series of liver injuries, and their diagnosis may be a tough 

challenge 

 

� The blood from a hepatic injury may obscure the fluid from a 

perforated intestinal segment and clinical findings of intestinal 

injury may be masked by sedation, need for mechanical ventilation, 

or associated injuries causing distracting pain 

 

� It is wiser that intestinal injuries be considered in appropriate 

clinical circumstances, regardless of negative CT findings 

 



20 
 

3.DIAGNOSTIC PERITONEAL LAVAGE 

 

� DPL was once the mainstay of the diagnosis of intraperitoneal 

bleeding but its use has been greatly curtailed in the past two 

decades 

 

� Although some  centers continue to use it selectively, others do so 

rarely, and currently it is not indicated in the evaluation of  liver 

injuries 

 

4.LAPAROSCOPY 

 

� The importance of laparoscopy in treatment of liver injuries is 

debated 

 
� Laparoscopy may be helpful in some circumstances for the 

diagnosis and treatment of associated intra-abdominal injuries  
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BLUNT HEPATIC  INJURY IN HEMODYNAMICALLY STABLE  

PATIENTS 

 

� Blunt liver injury in a clinically stable patient will be detected  by 

subjecting the patient to CT scan. If the patient is hemodynamically 

stable with no features of peritonitis on examination, presumably 

excluding  a bowel injury, the ideal approach is conservative 

management whatever be the grade of injury 

 

� The success rate of conservative management  ranges between 85% 

and 98% but higher grades of injury require a multidisciplinary 

approach and they pose a big challenge with greater risk of failure  

 

PRACTICAL POINTS IN CONSERVATIVE MANAGEMENT 

 

1. Hemodynamically stable patients with AAST  liver injury scale  

(grade III and above) are  observed    in the surgical intensive care 

unit for  serial abdominal examination followed by serial blood 

investigations 
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2. This  includes  a  careful examination of the abdomen  to assess for 

new areas of   tenderness and any increase in the liver span both are 

indicative of  intrahepatic  haemorrhage 

 

3. Intensive care is justified as liver injury patients may have severe 

head injury, lung injury which can be a hemo-pneumo thorax, long 

bone fractures etc.  

 
 

4. It is recommended to monitor intravesical ( urinary bladder)  

pressures  for earlier detection of intraabdominal hypertension in 

those with firm , distended abdomen and in those who received 

massive fluid resuscitation 

 

5. The length of stay in  ICU depends on the  AAST  grade  and the 

progress of the patient's  blood parameters towards normalcy and 

stable vitals. Patients without  associated long bone/ solid organ 

injuries fare well requiring fewer days of  intensive care  and can 

be discharged within 14 days 

 

6. A complete hemogram, liver function tests, bleeding and clotting 

time, prothrombin time and INR must be done frequently based on 

the progress of the patient 
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7. Repeat imaging is not routinely required  but it can taken to find 

out complications like biloma ,hepatic necrosis, associated other 

visceral injuries and to image the resolving liver injury 

 

8. Fever, leukocytosis, rising liver enzymes, unexplained fall in 

hematocrit / hemoglobin, and a rising liver function test values are 

indicators of  follow up imaging 
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FAILURE OF CONSERVATIVE MANAGEMENT 

 
� Failure of conservative management is a dangerous situation which 

must be detected early  and intervened  in an aggressive manner  

 

� Ongoing bleeding amounts to the major cause of failure of 

conservative management. Clinical features of ongoing 

hemorrhage include hypotension, , an increase in liver span, falling 

hematocrit, or the onset of new pain or increased tenderness  in the 

right hypochondrium 

 

� A follow up contrast enhanced computed tomography  scan will 

find out  the bleeding if the patient is  stable  and  angiographic 

embolization is an option in these situations to control the bleeding  

 

� Hemodynamically unstable patients have to be shifted to the 

operation theatre for urgent exploratory laparotomy 
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USE OF MINIMALLY INVASIVE TECHNIQUES TO 

NONOPERATIVE MANAGEMENT 

 
� Minimally invasive adjuncts play a key role in conservative 

management of hepatic trauma 

 

� The modalities available are  

1.Angiography 

2.Endoscopic retrograde cholangiopancreatography(ERCP) 

3. Image-guided drainage  

4.  Laparoscopy  

 
ANGIOGRAPHY 

 
� It is most suitable in patients showing a blush of intravenous 

contrast on CT scan implying active extravasation 

 

� It is mostly due to injury to the hepatic artery 

 

� Delayed bleeding from hemobilia may require angiographic 

treatment as well 
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� Angiographic embolization of the bleeding vessel can be done 

to prevent pseudoaneursym and future bleeding 

 

� CT scan does not show an injury to the segmental or  lobar 

vessels  

 

� Hence use of angiography is far and wide in a liver injury 

patient 

 

ERCP 

� Patients with prolonged bile leaks require endoscopic retrograde 

cholangiography with possible sphincterotomy and biliary stent 

placement 

� When there is a high output from a percutaneously placed drain 

indicating an injury to the segmental or lobar bile duct it is 

advisable to do ERCP to delineate the site of injury and 

decompress the biliary tree 

 

IMAGE GUIDED DRAINAGE 

 

� Patients with perihepatic fluid collections/ intrahepatic abscess may 

benefit from percutaneous drainage 
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� CT-guided percutaneous drainage plays a key role  

 

� It reduces the need for laparotomy in a large number of cases 

 

� It will also help in spontaneous closure of the biliary fistula when 

the isolation of ductal system is not possible with  ERCP  

 

� However, the radiologic placement of small-caliber drains around 

the liver will not remove the liters of blood and bile distributed in 

all four abdominal quadrants and the pelvis  

 

LAPAROSCOPY  

 
� Laparoscopy plays a key role for evacuation of a major 

accumulation of blood and bile   

 

� These patients often present with failure to thrive, persistent low 

grade fever and biliary peritonitis 

 

� A gasless system to prevent  gas embolism is preferable  
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� Supra-umblical, epigastric and a single subhepatic lateral ports are 

made 

 

� Laparoscopy helps in the evacuation of  the fluid from all the 

abdominal quadrants and the pelvis  

 

�  An organised clot from around the liver is never removed but a 

perihepatic drain is placed to monitor the biliary output 

 

� The injured liver can be inspected as an added advantage and the 

collections may be sent for culture and sensitivity 

 

� There is documented evidence of improved respiratory parameters 

with complete resolution of systemic inflammatory response 

syndrome in patients having large collection of blood and bile 
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COMPLICATIONS OF CONSERVATIVE  MANAGEMENT 

 
� The nature of the complications depend on the grade of the liver 

injury being managed conservatively 

 

� The incidence of complications of non operative management is 

very less compared to operative intervention  

 

� It increases from 10% in grade 1-3 injuries to 25% in grade 4 and 

65% in grade 5 injuries 

 

o The commonly encountered complications are  

o Abdominal compartment syndrome  

o Missed hollow viscus injury 

o Intraabdominal abscess 

o Hepatic abscess 

o Liver necrosis 

o Biloma, biliary fistula 

o Hemobilia 

o Continued bleeding 
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ABSCESS  

� The incidence of abscess formation is less than 2% in 

conservatively managed patients  

 

� They present with high grade fever, abdominal pain, failure to 

thrive with other features of systemic inflammatory response 

syndrome 

 

�  Blood investigations will reveal leukocytosis 

 

� The investigation of choice is an ultrasonogram or a CECT 

abdomen 

 

�  The treatment of choice will always be a minimally invasive 

image guided percutaneous drainage and sending the drained fluid 

for culture and sensitivity 

 

� Higher antibiotics are started empirically 

 

� Large infected bilomas may require open or laparoscopic drainage 
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CONTINUING  BLEEDING 

 

� False aneurysm of a hepatic artery branch  will decompress into an 

injured biliary radical in a delayed fashion, causing bleeding so 

called hemobilia 

 

� The patient presents weeks or months after the trauma  with a triad 

of  hematemesis,  jaundice, and colicky abdominal pain because  of 

the passage of  blood and clots in the biliary tree to the ampulla of 

vater  

 

� The treatment of choice  is Angiography followed by embolization 

of  the  bleeding vessel 

 
 

HEPATIC NECROISIS 

� Because of the impact of the trauma some areas of liver can 

become necrotic and the investigations cannot make out the 

necrosis  

 

� Very small areas of necrosis need not be intervened whereas larger 

areas of necrosis may become infected to form an abscess  
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� This in turn will induce an inflammatory response  

 

� Operative intervention is not required most of the times but 

resectional debridement  and drainage is an option 

 

MISSED HOLLOW VISCUS INJURY 

 

� Diagnosing a hollow viscus injury is difficult as CT scan has poor 

sensitivity in identifying hollow viscus injuries  

 

� There will free fluid in the abdomen which is due to the liver injury 

masquerading the bowel injury 

 

� The clinical examination will be confusing because the liver injury 

per se causes guarding and rigidity and rarely an intubated patient 

will have a firm abdomen preventing the identification of  signs of 

peritonitis 

 

� Diagnosis at an earlier time is a must as peritoneal soiling and 

sepsis continue to increase 

 



33 
 

� The blood investigations have to be correlated  more because of  

the subtle clinical findings 

 

� There are reports of increased mortality in patients with missed 

bowel injuries as delayed laparotomy creates excessive insult to the 

hemodynamic status and respiratory complications increase 

because of the already persisting sepsis 

 

� The choice of surgery will always be a decompressing stoma and 

never bowel anastomosis must be attempted as the chances of 

anastomotic leak are more 

 
NON OPERATIVE MANAGEMENT IN PENETRATING LIVER 

INJURIES 

 

� There have been a few reports on the use of  non operative 

management  for penetrating hepatic injuries 

 

� Stab injury to the right hypochondrium can be safely managed in 

an evaluable patient who is stable and does not exhibit findings of 

peritonitis 
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� A few small series on non operative management for gun shot 

wounds (GSW)  have also been reported 

 

� In 1998, Demetriades et al 43 reported on 16 patients with GSW 

managed nonoperatively from a much larger group of patients who 

required operation 

 

� Five (31%) required delayed operation for peritonitis (four 

patients) and abdominal compartment syndrome (one patient) 

 

� In 2009, Navsaria et al 44 treated 63 patients with GSW by NOM. 

Associated injuries to the kidney (22%), diaphragm (69%), and 

lung (80%) were very common but only five required delayed 

laparotomy 

 

� Ten patients had complications. Both of these reports stressed the 

safety of this approach 

 

� However, given the fairly high rate of failure and associated injury, 

such an approach has not become widely accepted.                         
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ROLE OF OPERATIVE MANAGEMENT  IN HEPATIC TRAUMA 

INICISION 

� Patients   in shock with hemoperitoneum require immediate 

laparotomy 

 

� Operations for blunt or penetrating trauma should require a midline 

incision to permit adequate  exploration of the entire abdomen 

 

� Transverse incisions are not useful 

 

� Makuuchi incision may be employed which facilitates more 

exposure of the liver 

 

� The use of an upper abdominal retraction system will greatly 

facilitate exposure of the liver 

 

� If the exposure required is more , the incision may be extended 

cephalad either partially or completely through the sternum 

 

� A full cephalad sternotomy is justified in situations requiring 

control of torrential haemorrhage but the risk of coagulopathy is 

increased 
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BLOOD PRODUCTS  

 
� Blood grouping and typing followed by cross matching  must be 

done for all cases of liver trauma irrespective of the line of 

management 

 
� On table availability of cross matched type specific blood in 

required amounts 

 
� Other blood products like fresh frozen plasma ,platelets must be 

available as it is observed that early execution of transfusion 

reduces the risk of coagulopathy and massive haemorrhage 

 
INSTRUMENTS 

� A complete set of vascular instruments 

� A rapid infusion device 

� An autotransfuser 

 
� Following a generous incision of the abdomen it is advised to 

rapidly eviscerate the  small bowel followed by packing of  the four 

quadrants 

� It is advisable to explore the right upper quadrant at the last when  

a blunt hepatic trauma is suspected 
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SUPERFICIAL,LOW-GRADE  INJURIES 

 

� Minor bleeding from hepatic trauma may occur in association with  

injuries to other solid organs and the grade of the liver injury will 

be less than 2 in most situations 

 

� The cross matched blood sample of the patient along with on table 

availability is a must though the grade may be less 

 

� The steps are similar to higher grade injuries like rapid evisceration 

of the small bowel and packing the four quadrants 

 

� The bleeders can be arrested by simple manual compression and 

packing with surgipads and observing it after a waiting period of 

few minutes 

 

� Diathermy coagulation in spraying mode is an option and it proves 

to be fruitful in many cases 

 

� Sometimes gel foam or surgicel are available as local hemostatic 

agents and these can be applied directly over the injured site 
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� Argon beam coagulator is a recently available modality and serves 

better than the diathermy with lesser injury to adjacent liver 

parenchyma 

 
� Finally sutures like chromic catgut can be used to approximate the 

injury site and to prevent cut through gel foam  may be kept in 

between the edges 

 
� A part of live omental patch can also be placed over the laceration 

and anchored to the Glisson's capsule 

 
� After assuring strict hemostasis and after a thorough laparotomy, a 

drain is kept in the hepatorenal pouch and the abdomen is closed in 

layers  

 
� The patient needs to be shifted to the  intensive care unit and 

observed similar to the conservative management protocol 

 
� The incidence of rebleeding, wound complications, respiratory 

complications, biliary leak, need of transfusion etc. is very less in 

comparison to the deep liver lacerations 

 

� If rebleeding is suspected then immediate relaparotomy has to be 

considered without any delay 



39 
 

PERIHEPATIC PACKING IN DEEP LIVER LACERATIONS 

 

� It is required in 5- 36 % of moderate to severe injuries and most 

effective when the source of  bleeding is venous 

 

� The initial step is dividing the ligaments of the liver (falciform 

,coronary and triangular) which helps in easy mobilisation  of  the 

liver 

 

� The injured segment and the lobe of the liver is identified and 

compressed in an antero-posterior direction by placing the packs 

between the liver and the chest wall or the liver and the back 

 

�  The requirement of the number of pads depends on the 

intraoperative finding and the control of hemostasis after 

application 

 

� An abdominal pad can also be used by packing it in several layers 

 

� Tight liver packing results in respiratory embarrassment and  

untoward hemodynamic effects as a result of pressure and 

compression over the vena cava 
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� The packs may  press on the diaphragm, which in turn causes 

improper ventilation and rise in peak airway pressures 

 

� These problems need to be identified early , and the excess packs 

removed slowly, to achieve the required hemostasis without the 

adverse effects 

 

� There must a waiting period of  at least fifteen minutes after the 

packs are placed  as soakage sometimes indicates inappropriate 

packing 

 

� The liver defect may be plugged with omentum which acts just like 

a pad to provide the required  tamponade   and need not be 

removed by a relaparotomy  but it is ineffective in large liver 

laceration 

 

� Multiple  cut  portions  of Vicryl mesh into a torrentially bleeding  

liver surface can also be kept and there can be several 

improvisations as needed then and there 

 

� The abdomen closure has many controversies in view of the 

abdominal compartment syndrome 
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� Some surgeons close the rectus intermittently while others close 

the skin alone 

 

� Either way is acceptable but leaving the abdomen open creates 

fluid imbalance and stormy post operative period 

 

� The timing of unpacking is controversial but in any situation the 

packs are to be removed before 72 hours 
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HEMOSTASIS TECHNIQUES 

 
PRINGLES MANEUVER 

 
� It  provides an inflow occlusion as the portal triad structures in the 

hepato duodenal ligament are occluded 

 

� The foramen of  Winslow is identified and by using a umbilical 

tape brought out via a rent made in the gastro hepatic ligament - the 

triad structures are occluded 

 

� Sometimes index finger and thumb can also be used to occlude the 

structures 

 

� The duration of Pringles maneuver is safe for a period of 30 -60 

minutes ,although intermittent occlusion can extend the safe period 

to 2 hours 

 

SHAL (SELECTIVE HEPATIC ARTERY LIGATION) 

 

� If there is arterial bleeding from deep within the parenchyma not 

amenable to suture control, there are several options 
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� If the arterial bleeding is arrested with portal triad compression, 

selective hepatic artery ligation (SHAL) can be performed 

 

TRACTOMY 

� In this procedure, a tract is opened to expose the area of bleeding 

 

� Tractomy is done using a gastro intestinal anastomosis stapler 

along with a vascular stapler load 

 

� The tract is identified and the roof  is divided in a piecemeal 

manner to visualise the major bleeders in the tract 

 

� The bleeders can be arrested by suture ligation or double clipping 

using a hemoclip 

 

HEPATORRAPHY 

 

� The technique usually involves the placement of large absorbable 

sutures, often in mattress fashion, for the reapproximation of the 

liver 
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� Use of large sutures may cause necrosis of hepatic tissue, which 

should be avoided 

 

� Though it is less useful small bleeding cracks can be closed easily 

without causing much tissue necrosis when compared to tractomy 

or finger fracture technique  

 

BALLOON  TAMPONADE 

� This technique is very useful in penetrating liver injuries like gun 

shot wounds 

 

� A Penrose drain and red rubber catheter balloon device are placed 

in the abdominal cavity  as shown in representation figure 
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� The balloon device needs to be  inflated for 2 days, following  

which the Penrose drain is slowly deflated and removed ,which has 

reported to provide good hemostasis 

 

RESECTIONAL DEBRIDEMENT 

� Indications where a major hepatic resection is indicated: 

devitalizing injuries along anatomic planes, completion lobectomy 

when the injury has transected the liver along lobar anatomy, and 

for exposure of major venous bleeding associated with a major 

hepatic parenchymal injury 

 

� The use of hepatic artery embolization has occasionally resulted in 

lobar hepatic necrosis that requires a formal lobectomy for 

resolution 

 

� Resectional debridement is more often employed in a delayed 

reoperation and unlike formal anatomical resections it must be 

done fast in emergency situations to save the life of the patient.  
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MESH WRAPPING 

� New technique for grade III,IV laceration, tamponading large 

intrahepatic hematomas 

� not indicated where juxtacaval or  hepatic vein injury is suspected  

� It is a highly selective tight compression without increased 

intraabdominal pressure 

� To create a tamponade effect, the mesh  has to be applied under  

tension 

� The mesh should be anchored  to these stable points 

1. Crus of the diaphagm 

2. Falciform ligament  
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MANAGEMENT OF MAJOR VENOUS BLEEDING 

 

� Major venous bleeding is a great impediment to a patient's life 

 

� Major venous bleeding occurs from injury to  the main hepatic 

veins, from a major injury associated with the vena cava, or from a 

retrohepatic vena cava wound itself 

 

� Isolated vena cava lacerations without involvement of a hepatic 

vein branch are unusual in blunt trauma but may occur with a gun 

shot wound 

 

� Major hepatic venous injuries confined to the liver parenchyma can 

generally be successfully managed by suture ligation 

 

� If the injury is not readily apparent and blood is welling up from a 

deep crevasse, it may be necessary to expose the venous injury 

more clearly with finger fracture or tractomy 

 

� Suture ligation can generally be used to control hemorrhage 
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� Once major bleeding has been lessened, packing may be used to 

control the remaining bleeding 

 
� Avulsion of the hepatic veins from the vena cava is potentially a 

lethal injury. On occasion, this problem can be solved by packing 

the area of injury and allowing the low-pressure venous system to 

tamponade 

 

� However, the packing may not succeed in hemorrhage control and 

if the packs are placed too aggressively, the venous return from the 

lower body may be totally interrupted, with resultant unsustainably 

low cardiac output 

 

� Using inflow occlusion, the bleeding may be decreased enough to 

allow suture control but inflow occlusion of the portal triad does 

not prevent backbleeding from the vena cava  

 

� Application of fine vascular clamps to reapproximate the anterior 

wall of the vena cava and the major hepatic veins is a good option 

 

� The clamps can be allowed to remain in place with the abdomen 

packed in a damage control strategy 
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� This method usually involves a contained injury, in which 

extravasation was demonstrated on a CT scan 

 

� Historically, the method of choice for management of juxtahepatic 

major venous injuries has involved the use of an atriocaval shunt 

� The concept involves the placement of a tube of some type (usually 

a thoracostomy or endotracheal tube) through the right atrium into 

the inferior vena cava 

 

� Snares are used around the cavae above and below the liver in an 

attempt to divert flow through the tube and away from the area of 

injury, permitting a bloodless field and, theoretically, a more 

controlled repair 

 

� This operation requires an incredible amount of skill and good 

fortune to be successful  

 

� It requires opening a second body cavity (the thorax), which 

worsens hypothermia and bleeding, and many wounds are difficult 

to repair even if the shunt is functioning 
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TOTAL HEPATIC VASCULAR ISOLATION 

 

� The aorta has to be clamped either above the diaphragm involving 

the descending thoracic aorta or the abdominal aorta above the 

coeliac artery  

 

� As result vascular inflow to the liver is occluded and at the same 

time not compromising the blood flow to the bowel, brain and 

heart  

 

� Pringle maneuver is then performed and the IVC over the 

suprarenal level followed by the suprahepatic level are occluded 

 

� This results in total vascular occlusion and the injured hepatic vein 

or retro hepatic inferior vena cava  can be repaired using fine 

prolene material without any hindrance of active bleeding 

 

VENO-VENOUS BYPASS 

 

� Here a femoral venous catheter drains the renal veins and the 

infrarenal vena cava into a cardiopulmonary bypass machine which 
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then returns the blood to the internal jugular vein through another 

central venous catheter thus bypassing the liver 

 

� When inferior vena cava and portal vein are clamped marked 

decreases in cardiac output and hypotension are typically 

encountered 

 

� For patients at increased risk of vena cava clamping venovenous 

bypass is used 

 

� Veno-venous bypass can help minimise severe hypotension , 

intestinal ischemia, build up of acid metabolites and post operative 

renal dysfunction 

 

� It is a very difficult procedure requiring cardio pulmonary bypass 

machine and has to be employed in a tertiary care center with 

required specialists 
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ATRIO CAVAL SHUNT 

 

 

 

AN ATRIO CAVAL SHUNT 

 
� It is a surgical procedure where blood is shunted between the right 

atrium and juxta hepatic vena cava ( above the level of renal veins) 

 

� This allows easier identification of major vena caval injuries which 

can be easily repaired in a blood less field 
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                       ROLE OF IMMEDIATE RELAPAROTOMY  

 
The following are dangerous situations requiring urgent exploration 

• continued bleeding  

• abdominal compartment syndrome 

• a missed injury 

 
� Unpacking is done slowly and the injury site is visualised for the 

source of continuous bleeding 

 
� Laparotomy of the entire abdomen is done again cautiously to find 

other missed sources of bleeding 

 
� The following could be the reasons for bleeding 

  1.Inadequate hemostasis of the original injury 

 2. Another source of bleeding in the vicinity 

 3. Iatrogenic trauma 

 4. Diffuse coagulopathy  

 
� Rebleeding worsens the prognosis of the patient and increases 

mortality rate 

 
� It is a big challenge in achieving hemostasis after rebleeding  as the 

liver  will be grossly swollen and fragile for any further 

intervention  
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ROLE OF RELAPAROTOMY FOR PACK REMOVAL 

 

� There is a technical challenge of the timing and technique of 

removing the packs  

 

� TIMING OF RELAPAROTOMY 

1. The ideal time for unpacking the liver will be after 36 to 48 hours 

from the initial surgery 

 

2. There have been reports of increasing sepsis, respiratory and 

wound related complications if unpacking is done after 3 day 

 
3. This ideal period of time activates the coagulation system in an 

effective manner   and  arrests the bleeding from the damaged liver 

 
4. It is also effective in identifying the missed solid organ or hollow 

viscus injuries with chances of effective intervention  

 
5. There is and added advantage of easier closure of the abdomen and 

lesser wound related complications 
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� STEPS TO BE DONE 

 

1. The first step will be adequate irrigation over the packing with 

normal saline and never an attempt of removal to be made without 

irrigation 

 

2. Packs have to be removed slowly layer by layer if abdominal pads 

are used and one by one if surgipads are used 

 
3. If there is continuous trickling of  blood  from the injured area it is 

ideal to give manual compression and wait for a few minutes 

 
4. If the bleeding subsides local hemostatic agents can be kept over it 

to prevent any further bleeding 

 
5. If the hemostasis is not satisfactory there must be no hesitation in 

repacking the liver 

 
6. Absorbable meshes can be kept over the injured parenchyma 

before packing  which serves not only in preventing bleeding while 

unpacking but also as an effective  tamponade and keeps the 

injured areas of the parenchyma together 
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7. It is ideal to inspect the other areas of the abdomen thoroughly as 

missed injuries can be identified and the required surgical 

intervention carried out  

 
8. There have been reports of reduced anastomotic leaks if bowel 

anastomosis is carried out during the time of relaparotomy  

 
9. Skillful and ideal timing of relaparotomy improves the outcome of 

higher grade liver injuries 

 

SPECIAL PROBLEMS 

1.SUBCAPSULAR  HEMATOMAS 

� Subcapsular hematomas occur in about 2% to 3% of major blunt 

hepatic trauma 

 

� The natural course of subcapsular hematomas cannot be predicted, 

but in comparison  to an injury to the spleen, which has a dreadful  

risk of delayed rupture, subsequent bleeding seems to be very less 

in common hepatic hematomas 

 

� It was advised to leave these lesions intact if they were encountered  

in the previous era of uniform operation for suspected liver injury, 
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� The operative interventions for subcapsular hematomas include  

continued expansion of the hematoma and management of its 

rupture 

 

� Arteriography and embolization are useful for expanding 

hematomas 

 

� If a subcapsular hematoma is detected on CT scan, no further 

intervention is needed unless it is associated with an arterial blush, 

suggesting the possibility of continued bleeding 

 

� In such circumstances, angiographic embolization is the choice. If 

there is a rupture of the capsule, then operative intervention  may 

be needed to control the diffuse bleeding from the exposed surface 

of the liver 

 

� Temporary packing is more than enough to stop such bleeding but 

an omental flap may prevent rebleeding. 
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2.HEMOBILIA 

 
• Hemobilia is defined as bleeding into the biliary tree from an 

abnormal communication between a blood vessel and the bile duct 

 

• Usually, the bleeding begins several days to a few weeks following 

injury and it manifests in several ways .It is more common with 

blunt trauma than with penetrating injury. The incidence  is 0.2 to  

3 %. 

 

• Occasionally, patients may present with brisk upper 

gastrointestinal bleeding, although melena is sometimes more 

common 

 

• Jaundice or subclinical evaluation of bilirubin is frequently present 

 

• Hemobilia must be suspected in those who sustained recent liver 

injury with gastrointestinal bleeding and/or jaundice 

 

• Diagnostic modality of choice is arterial angiography, which will 

reveal the source of bleeding from the liver parenchyma 
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� Selective embolization of the vascular abnormality will be effective 

in treating this problem, and operative intervention may rarely be 

required 

 

� Operative treatment is indicated for failure of angiographic 

treatment, for debridement of associated necrotic liver, or for 

intrahepatic sepsis 

 
 

3.BILHEMIA  

� In contradistinction to hemobilia where bleeding occurs through 

the biliary system, bilhemia is an abnormal communication 

between an intrahepatic bile duct and  a vein 

 

� The bile flows into the venous system and may result in profound 

jaundice 

 

� Management includes obliterating the offending vessel through 

angiographic techniques and decompression of the biliary system 

through endoscopic retrograde cholangiography and stenting 
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4.AVULSION OF THE LIVER 

� Grade VI injuries consist of total avulsion of the liver, most of 

these injuries are rapidly fatal, an occasional patient survives  

 

� There are several reports of successful venovenous bypass with the 

patient in an anhepatic state followed by emergency liver 

transplantation.  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

  



MATERIALS AND METHODS 
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MATERIALS AND METHODS 

Sample size  :   35  cases 
 
 
 

Study design  :    Observational study (Prospective &  

    Retrospective) 

 

Study population :   35  cases 
 
 
 

Study period  :   Oct 2015 to  Sep 2016 
 
 
 

Study   Centre    :    Madras   Medical   College   and   Rajiv    

    Gandhi Government General Hospital, Chennai  

 
Subject Selection : 

 Inclusion Criteria: 

 All trauma victims sustaining  blunt and penetrating trauma to the 

liver with or without  associated  injuries 

 
Exclusion criteria : 
 
 Abdominal trauma with isolated injury to the extra hepatic biliary 

tree or other visceral structures without liver trauma 
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ASSESSMENT OF PARAMETERS : 

All Patients who fit the inclusion criteria were observed and 

following data collected 

   1.Routine blood investigations 

 -Hemoglobin 

           - Hematocrit 

           -Liver Function Test 

All these were done serially 

   2. USG Abdomen 

   3. CECT Abdomen (i.v. contrast)/plain CT for all cases 

   4. AAST grading system was the standard methodology to assess 

severity of liver injury 

   5. Patients managed conservatively were followed up prospectively and 

till discharge  

   6. Conclusions were drawn based on the above parameters  

 

 
 
 



DATA ANALYSIS AND RESULTS  
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DATA ANALYSIS AND RESULTS 

 

 

 In our study, of a total population of 35 patients, 29 (83%) were 

male patients and 6 (17%) were female patients  
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Out of 35 patients in our study  20 were due to road traffic accident 

(RTA),13 due to fall from height and 2 due to assault  
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 Out of 35 patients in the study ,29 were alive and 6 patients expired 



 

 

 

Out of 35 patients, 23 were managed conservatively and 12 
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Out of 35 patients, 23 were managed conservatively and 12 

were taken for laparotomy 

 

Out of 35 patients, 23 were managed conservatively and 12  

 



 

 

THE GRADE OF INJURIES IN THE STUDY
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THE GRADE OF INJURIES IN THE STUDY 

GRADE 1-   2 

GRADE 2-   7 

GRADE 3-   16 

GRADE 4-    9 

GRADE 5-    1 
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THE GRADE AND THE CORRESPONDING MANAGEMENT 

  GRADE 1 -  1 OPERATIVE + 1 CONSERVATIVE 

  GRADE 2-   0 OPERATIVE + 7 CONSERVATIVE 

  GRADE 3 -  5 OPERATIVE + 11 CONSERVATIVE 

  GRADE 4-  6 OPERATIVE +  3 CONSERVATIVE 

  GRADE 5-   EXPIRED 

  



 

 

 

 

THE DECLINE OF LIVER ENZYMES FROM ABNORMALITY 

TO NORMALCY
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THE DECLINE OF LIVER ENZYMES FROM ABNORMALITY 

TO NORMALCY IN PATIENTS WHO WERE ALIVE 

 

THE DECLINE OF LIVER ENZYMES FROM ABNORMALITY 

IN PATIENTS WHO WERE ALIVE  



 

 

 

 

THE VARIATION OF OTHER PARAMETERS OF LFT FROM 

ABNORMALITY TO
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THE VARIATION OF OTHER PARAMETERS OF LFT FROM 

ABNORMALITY TO NORMALCY  IN   PATIENTS  

WHO  WERE  ALIVE  

 

THE VARIATION OF OTHER PARAMETERS OF LFT FROM 

NORMALCY  IN   PATIENTS   

 



 

 

 

THE VARIATION OF HEMOGLOBI N 
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THE VARIATION OF HEMOGLOBI N VALUES  IN PATIENTS 

WHO WERE ALIVE 

 

VALUES  IN PATIENTS 



 

 

 

THE VARIATION OF HEMATOCRIT  VALUES  IN PATIENTS 
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THE VARIATION OF HEMATOCRIT  VALUES  IN PATIENTS 

WHO WERE ALIVE 

 

 

THE VARIATION OF HEMATOCRIT  VALUES  IN PATIENTS 

 



 

THE VARIATION OF WBC  VALUES  TOWARDS NORMALCY  

IN PATIENTS WHO WERE ALIVE
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THE VARIATION OF WBC  VALUES  TOWARDS NORMALCY  

IN PATIENTS WHO WERE ALIVE 

 

THE VARIATION OF WBC  VALUES  TOWARDS NORMALCY  

 



 

  SEGMENT OF LIVER VS NUMBER OF PATIENTS

 

THE MOST COMMON SEGMENTS AND LOBES TO BE 
INVOLVED 

  SEGMENT 5 RIGHT LOBE 

  SEGMENT 6 RIGHT LOBE 

  SEGMENT 7 RIGHT LOBE 

  SEGMENT 8 RIGHT LOBE 

  SEGMENT 4 LEFT LOBE   

  SEGMENT 3 LEFT LOBE   
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SEGMENT OF LIVER VS NUMBER OF PATIENTS

COMMON SEGMENTS AND LOBES TO BE 

SEGMENT 5 RIGHT LOBE -  10 

SEGMENT 6 RIGHT LOBE -  9 

SEGMENT 7 RIGHT LOBE -  5 

SEGMENT 8 RIGHT LOBE -  4 

SEGMENT 4 LEFT LOBE   -   5 

SEGMENT 3 LEFT LOBE   - 2 

 

SEGMENT OF LIVER VS NUMBER OF PATIENTS 

COMMON SEGMENTS AND LOBES TO BE 

 



THE PREDOMINANT LOBE TO BE 

LOBE CONSTITUTING TO 80 PERCENT OF THE INJURIES

 

RIGHT LOBE -28

LEFT LOBE -7
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THE PREDOMINANT LOBE TO BE INVOLVED IS THE RIGHT 

LOBE CONSTITUTING TO 80 PERCENT OF THE INJURIES

 

80%

20%

LOBE INVOLVEMENT

RIGHT LOBE LEFT LOBE

28

 

INVOLVED IS THE RIGHT 

LOBE CONSTITUTING TO 80 PERCENT OF THE INJURIES 
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PROFILE OF ASSOCIATED INJURIES 

LUNG 

� THE MOST COMMON ASSOCIATED  ORGAN  INJURY  IS  

LUNG 

� RIGHT HEMORTHORAX   IN 15 CASES 

� LEFT HEMOTHORAX IN ONE CASE 

� BILATERAL HEMOTHORAX IN 3 CASES 

� MULTIPLE RIGHT RIB FRACTURES  INVOLVING 4,5,6,7,8 ,9 

ON RIGHT SIDE WAS ALSO COMMON 

� POSTERIOR ASPECT OF 10,11,12 RIB FRACTURE IN ONE 

CASE 

 
FRACTURES 

� RIGHT FEMUR FRACTURE - 3 CASES 

� PELVIC FRACTURE - 1CASE 

� RIGHT HUMERUS FRACTURE -2 CASES 

� FRACTURE RIGHT HEAD OF FIBULA -1CASE 

� FRACTURE RIGHT BASE OF THUMB - 1CASE 

� FRACTURE BODY OF SCAPULA - 1 CASE 
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SOLID ORGANS  

BOWEL INJURY   

� ASCENDING COLON  PEROFRATION 1 CASE  

� JEJUNAL PERFORATION 1  CASE 

 

SPLEENIC INJURY    

 GRADE 2 SPLEENIC INURY 1 CASE 

 
RENAL INJURY 

� GRADE 4 RENAL INJURY WITH RIGHT URETERIC INJURY  -1 

� GRADE 3 RENAL INJURY - 1 

 
HEAD INJURY  

HAEMORRHAGIC CONTUSION LEFT TEMPORAL LOBE, 

LEFT FRONTAL REGIONS,BRAIN STEM AND LEFT PARIETAL 

REGIONS 

 
ISOLATED  LIVER  INJURY -12 
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19

9

2

2

1

1

12

LUNG

FRACTURE

KIDNEY

BOWEL

SPLEEN

BRAIN

NIL
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10.1*5CM  ILL DEFINED HYPODENSE LESION INVOLVING 

SEGMENT 5 AND 8 OF LIVER-GRADE 3 LIVER INJURY 

 

GRADE 2 LIVER INJURY POSTERIOR HEPATIC LACERTAION 

<  3 CM DEEP WITH ADJACENT HAEMORRHAGE 
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GRADE 2 LIVER LACERATION INVOLVING SEGMENT 5,6 OF 

RIGHT LOBE OF LIVER WITH MINIMAL FREE FLUID 

 

 

GRADE 2 INJURY LENTIFORM SUBCAPSULAR HEMATOMA 
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GRADE 2 LIVER LACERATION INVOLVING SEGMENT 3 OF 

LEFT LOBE OF LIVER WITH MINIMAL FREE FLUID 

 

GRADE  1 INJURY : SMALL POSTERIOR CAPSULAR TEAR 

AND SMALL PERIHEPATIC HAEMORRHAGE 

 

 

 

 



DISCUSSION 
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DISCUSSION 

 
� This study involving 35 patients was conducted in RAJIV 

GANDHI GOVERNMENT GENERAL HOSPITAL CHENNAI  

over a time span of 1year approximately ( october 2015 - 

september 2016 ) recording all the patients admitted in trauma 

ward who were fitting the inclusion criteria 

 

� Patients admitted with liver injury having hemodynamic instability 

inspite of resuscitation , suspected peritonitis, suspected bowel 

injury and penetrating injury were taken for laparotomy 

 

� 12 patients were operated 

 

� The following were the indications 

INDICATIONS NUMBER OF PATIENTS 

HEMODYNAMIC INSTABILITY 9 

SUSPECTED BOWEL INJURY 1 

SUSPECTED PERITONITIS 1 

PENETRATING INJURY 1 
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� Out of  the 12 patients  6 were having grade 4 liver injury , 5 were 

having grade 3 injury and 1 patient had grade 1 injury 

 

OPERATIVE METHOD AND FINDINGS 

 

OPERATIVE METHOD NUMBER OF PATIENTS 

PERIHEPATIC PACKING 6 

HEPATORAPHY 5 

NON ANATOMICAL 
DEBRIDEMENT 

1 

 

OPERATIVE PROTOCOL 

 
� Patients  blood grouping and typing was done along with on table 

availability of cross matched packed red blood cells and fresh 

frozen plasma  

 

� Abdomen opened by midline laparotomy in all cases and horizontal 

extension to right side was made in one case for good exposure 

 

� Falciform ligament was divided for good mobilisation of the liver 
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� Hemoperitoneum was drained  

 

� Rapid evisceration of small bowel followed by identification of 

foramen of Winslow and PRINGLES maneuver was done using a 

umbilical tape brought out via the gastro hepatic ligament 

 

� In cases where bleeding was minimal and patient was 

hemodynamically stable after these initial steps, careful 

identification of the bleeders over the laceration was made and  

diathermy coagulated following which Hepatorraphy was done 

using 2-0 chromic catgut and to prevent cut through gel foam was 

kept before taking the bite 

 

� This was possible in five cases 

 

� But in 6 cases where the hemodynamic status did not return to 

normalcy inspite of Pringles maneuver Perihepatic packing was 

done using abdominal pads in multiple layers to provide an 

adequate tamponade 

 

� After the packing  hemodynamic status returned to normalcy and 

there were no soakage of the pads after a waiting period of fifteen 



86 
 

minutes during which through laparotomy  was done to identify 

other injuries 

 

� Rectus was closed using  1-0 prolene  intermittently in some cases 

and skin alone was closed using 1-0 ethilon in few cases 

 

� There was no difference in outcome of closing either the skin alone 

or the rectus intermittently and no patients developed abdominal 

compartment syndrome 

 

� Planned relaparotomy was done after 48 hours for cases in which 

packing was done 

 

� The removal of the pads was done slowly after adequate irrigation 

with saline  

 

� Out of the seven cases 5 cases had no further  bleeding and gel 

foam was kept over the laceration and abdomen was closed with 1-

0 prolene and skin with 1-0 ethilon 

 

� In two cases there was continuous trickling of blood from the 

injury site and after a waiting period of twenty minutes bleeding  
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reduced and gel foam kept over the laceration and abdomen closed 

with 1-0 prolene and 1-0 ethilon 

 

� 2 Cases where hepatorraphy was done had associated jejunal 

perforation and ascending colon perforation respectively   

 

� Jejunal resection and  anastomosis was done as the hemodynamic 

status of the patient normalised after hepatorraphy and there was 

very minimal soiling intraperitoneally 

 

� Another  case had ascending colon perforation but the soiling was 

too much for an anastomosis and hence limited resection with 

proximal  ileostomy and transverse colostomy was done 

 

� Patient expired in 24 hours because of  sepsis and because of the 

initial insult  due to hypovolemic shock   

 

� Another patient with grade 3 liver contusion involving segments 

5,6,7 with hemoperitoneum presented 2 days post trauma with 

features of peritonitis 

 



88 
 

� The intraoperative finding was segment 6,7 necrosis with line of 

demarcation and 5th segment edge was necrosed  

 

� Parenchymal dissection was carried out with crush clamp technique 

and the tip of the segment 5 necrosed area was resected 

 

� All operated patients were shifted to intensive  surgical care unit 

and good ventilatory care for needy patients were given 
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     CONSERVATIVE  MANAGEMENT PROTOCOL 

 
� All patients with hemodynamic stability were subjected  to all 

investigations in trauma ward and shifted to intensive surgical care 

unit 

� These patients were monitored periodically with  

1. Abdomen girth chart 

2. Serial clinical examination periodically like  new onset of 

liver tenderness or enlargement of liver marked 

3. Intake output chart 

4. CBC  daily 

5. LFT, RFT  and coagulation profile were done daily 

6. Transfusion if there were  low  Hemoglobin levels 

7. Strict bed rest 

8. ICD care 

9. Chest physiotherapy and incentive spirometry 

10.  Higher antibiotics, analgesics and bronchodilators 

11. Check ultrasound near discharge after the patient starts 

mobilising 

� Only one patient with conservative management developed 

peritonitis and was taken for laparotomy during the course of 

conservative management 
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CONSERVATIVE VS OPERATIVE 

RESPIRATORY COMPLICATIONS 

OPERATIVE GROUP 

PACKING -6 HEPATORRAPHY-5 RESECTION-1 

LUNG 

INJURY 

NO 

LUNG 

INJURY 

LUNG 

INJURY 

NO LUNG 

INJURY 

LUNG 

INJURY 

NO 

LUNG 

INJURY 

3 3 3 2 1 0 

 
� Only one patient in the hepatorraphy group without lung injury was 

extubated  immediately post surgery 

 

� In the remaining 4 hepatorraphy patients 1 without lung injury 

required ventilatory care for 48 hours and the rest required it for 4 

days 

 

� In the packing group no one was extubated post surgery and 3 

patients without lung injury were extubated 24 hours after 

relaparotomy  

 

� The remaining 3 packing group required extended ventilatory  care 

for 5 days following relaparotomy 
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� The resection group patient with lung injury was extubated after 72 

hours of surgery 

 

� ICD removal was also delayed in all the three operative groups 

 

� The packing group with lung injury were the worst affected with 

lung infection requiring special care and extended ventilatory 

support 

 

CONSERVATIVE GROUP 

 
NO LUNG INJURY - 13 WITH LUNG INJURY-12 

LONG BONE 

FRACTURE 

NO  LONG 

BONE 

FRACTURE 

LONG  BONE 

FRACTURE 

NO LONG BONE 

FRACTURE 

2 11 4 8 

 

� Only 2 patients ,1 with lung injury with long bone fracture  and 

other without associated injuries required ventilatory support 

during the course of management 
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� One patient expired and the other was extubated 48 hours post 

intubation 

 

� No other patients required ventilatory care  

 

� The ICD removal was earlier compared to the operative group 

 

� The respiratory infection was also very less and caused less 

morbidity compared to the operative group  

 
� The grade of injury had no association with the respiratory 

complications 

 

HENCE REGARDLESS OF THE GRADE OF INJURY 

CONSERVATIVE GROUP HAD LESSER RESPIRATORY 

COMLICATIONS COMAPRED TO THE OPERATIVE GROUP 

 

BLOOD TRANSFUSION 

OPERATIVE GROUP 

 

� The on table requirement of transfusions and fresh frozen plasma 

were higher  
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� On an 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 of transfusions 

 

CONSERVATIVE GROUP 

 

� This group required on an average less than 2 packed red blood 

cells and less than 4 fresh frozen plasma per patient 

 
� The lower grades almost required no transfusions 

 

HENCE CONSERVATIVE GROUP HAS LESSER RISK OF 

TRANSFUSION AND TRANSFUSION RELATED COMPLICATIONS 

 
 
WOUND COMPLICATIONS 

 
� In the operative group perihepatic group developed more wound 

site infection requiring secondary suturing 

 
� The hepatorraphy and debridement group  fared well compared to 

the packing group suggesting relaparotomy delaying the wound 

healing and inducing higher wound infection 
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THERE IS NO WOUND COMPLICATION  IN CONSERVATIVE GROUP 

DURATON OF HOSPITAL STAY 
 

�  The average duration of hospital stay for conservative group is 14 

days and for operative group is 24 days 

 
� Regardless of the grade of the injury the length of stay is less in 

conservative group adding a logistic advantage over operative 

group 

 
� HENCE CONSERVATIVE GROUP SCORES OVER OPERATIVE 

GROUP 

 
MORTALITY 
 
� Three operated patients expired, one grade 5 injury patient expired 

1 hour after admission, one patient with associated severe head injury 

expired 8 hours after admission, only one patient conservatively managed 

expired 7 days after admission 

 
OPERATIVE GROUP 
 

� Of  the three patients two had associated bowel injuries and one 

had associated long bone -  femur and pelvic fracture 
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� It shows associated injuries have an impact on the  outcome of the 

patients 

 
CONSERATIVE GROUP 
 

� Only patient under conservative group expired despite the best 

intensive care  

 
� The probable cause of death could be an associated  injury 

explaining the shortcoming of CT scan in few situations  

 
� Hence conservative approach is justified in all hemodynamically 

stable patients irrespective of the grade of the injury 

 

FOLLOW UP 

 

1. Three patients in the operative group developed post operative 

intrabdominal   collections and the collections were drained under 

ultrasound guidance 

 
2. No patients in the conservative group developed complications like 

biloma,   biliary fistula, liver abscess etc.  

 

  



CONCLUSION 
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CONCLUSION 

� From this study it is clear that all hemodynamically stable patients can 

be subjected to  conservative line of management irrespective of the 

grade of the injury 

 

� Those managed conservatively must be subjected  to serial monitoring   

 

� If there are findings of sepsis like biloma, infected necrosis, liver 

abscess at any point of time the first option of intervention will be 

minimally invasive procedures like image guided drainage 

 

� If there are features of peritonitis then laparotomy must be considered 

without any delay 

 

� Non 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. 
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� If the patients hemodynamic status is in jeopardy then Perihepatic 

packing serves as the best operative intervention  in reversing the 

patients hemodynamic  status to normalcy 
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ANNEXURES 

 

  



PATIENT PROFORMA 

 
• PATIENT DETAILS: 

• Name:     Age:   Sex:   

• IP No. : 

 
• ON ADMISSION: 

• MAIN COMPLAINTS:  

• MODE OF INJURY: 

• ASSOCIATED COMPLAINTS : 

 

• CLINICAL EXAMINATION: 

• Pulse :      BP : 

• RR :      Temp : 

• Pallor :     Icterus : 

• CVS  :      RS : 

• P/A :      CNS: 

• LIST OF INJURIES : 

 

  



INVESTIGATIONS : 

CBC/RFT     

TC     

DC     

Hb %     

PCV     

RBC     

Platelets     

Glucose     

Urea     

Creatinine     

Na+/K+     

CXR : 

Abdomen X ray : 

LFT     

Total Bili     

Dir. Bili     

SGOT     

SGPT     

Total Protein     

Sr. Albumin     



USG Abdomen : 

CECT Abdomen : 

TREATMENT 

CONSERVATIVE MANAGEMENT WITH DAILY FOLLOW UP 

 

OPERATIVE MANAGEMENT : 

Indication : 

Intra Op findings : 

 

Post op Period : 

 

 

FOLLOW UP  :  

 

  



MASTER CHART 

 



M
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T
 

 



 

PATIENT CONSENT FORM  

 

 

 

 

Patient may check (☑) these boxes 

I confirm that I have understood the purpose of procedure for the above study. I have the opportunity 
to ask question and all my questions and doubts have been answered to my complete satisfaction. 

❏ 

I understand that my participation in the study is voluntary and that I am free to withdraw at any time 
without giving reason, without my legal rights being affected. 

❏ 

I understand that sponsor of the clinical study, others working on the sponsor’s behalf, the Ethics 
committee and the regulatory authorities will not need my permission to look at my health records, 
both in respect of current study and any further research that may be conducted in relation to it, even 
if I withdraw from the study I agree to this access. However, I understand that my identity will not be 
revealed in any information released to third parties or published, unless as required under the law. I 
agree not to restrict the use of any data or results that arise from this study. 

❏ 

I agree to take part in the above study and to comply with the instructions given during the study and 
faithfully cooperate with the study team and to immediately inform the study staff if I suffer from any 
deterioration in my health or well being or any unexpected or unusual symptoms. 

❏ 

I hereby consent to participate in this study  
❏ 

I hereby give permission to undergo complete clinical examination and diagnostic tests including 
hematological, biochemical, radiological tests and to undergo treatment 

❏ 

 

Signature/thumb impression     Signature of Investigator 

Patient’s Name and Addres 

       Study Investigator’s Name: 

       Dr. R.D.R.ARUL JOTHI 

Study Detail : “ A STUDY ON HEPATIC TRAUMA – SINGLE 
CENTRE EXPERIENCE  IN RGGGH”  

Study Centre : Rajiv Gandhi Government General Hospital, Chennai. 

Patient’s Name :  

Patient’s Age :  

In Patient Number :  
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