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Abstract:-  

 

 Background and Aim:  

The management of solid organ injuries has 

changed drastically over the past couple of decades, with 

there being a shift from operative to conservative mode 

of management. The main purpose of this study is to 

establish radiological parameters for conservative 

management in order to make conservative mode of 

management more efficient. 

 

 Materials and Methods:  

Retrospective analysis of solid organ injuries was 

done for 50 patients between January 2020 and March 

2020 in a tertiary care hospital. 

 

 Results:  

It is found that conservative mode of management 

can be considered for patients belonging to grade I, II 

and III according to AAST classification of Splenic and 

Hepatic injuries whereas in Renal injuries it is 

considered for patients belonging to grade I and II. 

 

Keywords:- Radiological Parameters, Solid Organ Injuries, 

Hepatic Injuries, Splenic Injuries, Renal Injuries. 

 

I. INTRODUCTION 

 
Solid organs such as liver, spleen, pancreas and kidney 

are organs which are susceptible to tear or laceration by 

trauma to the abdomen, back or flank regions and can cause 

extensive bleeding. Solid organ injuries can be managed 

surgically or non- operatively. Non- operative management is 

referred to as the conservative mode of management.[1][2][3] 

 

For management of solid organ injuries, there has been 

a huge shift in imaging algorithms as there is greater 

emphasis in detection of specific findings. These specific 

findings can tell us if there is a need for surgical intervention 

or if the patient can be managed conservatively. [4]  Thus, it 
is of utmost importance to set specific radiological 

parameters to determine whether a patient is to be managed 

conservatively or if the patient requires surgical mode of 

management. 

 

The most commonly used investigations include 

Ultrasound Abdomen and a Computed Tomography of the 

abdomen and pelvis. Based on these, the patients are 

classified according to American Association for the Surgery 

of Trauma (AAST) classification system and the radiological 
parameters for conservative management are thus 

determined. [5][6][7][8][9][10][11] 

 

 
Diagram 1: Grading of Hepatic injuries 
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Diagram 2: Grading of Splenic injuries 

 

 
Diagram 3: Grading of Renal Injuries 

 

 

 

 

II. MATERIALS AND METHODOLOGY 

 
 Type of study: Retrospective study 

 Sample Size: 50 patients 

 Location of study: Saveetha Medical College and 

Hospital, Chennai. 

 Duration: 3 Months (January 2020 to March 2020) 

 

 Inclusion Criteria: 

1) Patients presenting to the emergency department of the 

hospital with complaints of blunt trauma to the abdomen.  

2) Patients with Ultrasound Abdomen proven solid organ 

injury.  

3) Patients with CT Abdomen and pelvis proven solid organ 
injury. 

 Exclusion Criteria: 

1) Any old follow up case. 

 

2) Any patients having an associated hollow organ injury.  

The study was started after obtaining consent from the 

Institutional Ethics Committee of Saveetha Medical College 

and Hospital. The data were entered into Microsoft Excel 

2013 and statistical analysis was done.  

 

III. RESULTS 
 

1) Distribution of patients based on the solid organ involved: 

 

 
Fig 1 

 

It is found that out of the total 50 cases, 28 patients 

presented with Splenic injuries, 15 patients presented with 

Liver injuries and 7 patients presented with Renal injuries. 

 

2) Parameters for conservative management of Splenic 

injury: 

Splenic injury is classified and managed according to 
the American Association for the Surgery of Trauma (AAST) 

grading of splenic injuries: 
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 grade I 
o subcapsular hematoma <10% of surface area 
o parenchymal laceration <1 cm depth 

o capsular tear 

 grade II 
o subcapsular hematoma 10-50% of surface area 

o intraparenchymal hematoma <5 cm 

o parenchymal laceration 1-3 cm in depth 

 grade III 
o subcapsular hematoma  >50% of surface area 

o ruptured subcapsular or intraparenchymal hematoma ≥5 

cm 

o parenchymal laceration >3 cm in depth 

 grade IV 
o any injury in the presence of a splenic vascular injury or 

active bleeding confined within splenic capsule 

o parenchymal laceration involving segmental or hilar 

vessels producing >25% devascularisation 

 grade V 
o shattered spleen 

o any injury in the presence of splenic vascular injury  with 

active bleeding extending beyond the spleen into the 

peritoneum 

 

 
Fig 2 

 

It is found that out of the total 28 patients who 

underwent conservative mode of management, 16 patients 

belonged to Grade I, 9 patients belonged to Grade II and 3 

patients belonged to Grade III. Thus, it is observed that 

patients who belonged to Grade I, II and III  had underwent 

conservative method of management. 

 

3) Parameters for conservative management of Hepatic 

injury: 

Hepatic injury is classified and managed according to 
the American Association for the Surgery of Trauma (AAST) 

grading of Hepatic injuries: 

 

 grade I 
o hematoma: subcapsular, <10% surface area 

o laceration: capsular tear, <1 cm  parenchymal depth 

 grade II 
o hematoma: subcapsular, 10-50% surface area 

o hematoma: intraparenchymal <10 cm diameter 

o laceration: capsular tear 1-3 cm parenchymal depth, <10 

cm length 

 grade III 
o hematoma: subcapsular, >50% surface area of ruptured 

subcapsular or parenchymal hematoma 

o hematoma: intraparenchymal >10 cm 

o laceration: capsular tear >3 cm parenchymal depth 

o vascular injury with active bleeding contained within liver 

parenchyma 

 grade IV 
o laceration: parenchymal disruption involving 25-75% 

hepatic lobe or involves 1-3 Couinaud segments.  

o vascular injury with active bleeding breaching the liver 

parenchyma into the peritoneum 

 grade V 
o laceration: parenchymal disruption involving >75% of 

hepatic lobe 

o vascular: juxtahepatic venous injuries (retrohepatic vena 

cava / central major hepatic veins) 

 

 

Fig 3 

 

It is found that out of the total 15 patients who 

underwent conservative mode of management, 9 patients 

belonged to Grade I, 4 patients belonged to Grade II and 2 
patients belonged to Grade III. Thus, it is observed that 

patients who belonged to Grade I, II and III had underwent 

conservative method of management. 

 

4) Parameters for conservative management of Renal injury: 

Renal injury is classified and managed according to the 

American Association for the Surgery of Trauma (AAST) 

grading of Renal injuries:  

 

 grade I 
o subcapsular hematoma or contusion, without laceration 

 grade II 
o superficial laceration ≤1 cm depth not involving the 

collecting system (no evidence of urine extravasation) 

o perirenal hematoma confined within the perirenal fascia 

 grade III 
o laceration >1 cm not involving the collecting system (no 

evidence of urine extravasation) 

o vascular injury or active bleeding confined within 

the perirenal fascia 

 grade IV 
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o laceration involving the collecting system with urinary 

extravasation 
o laceration of the renal pelvis and/or complete 

ureteropelvic disruption 

o vascular injury to segmental renal artery or vein 

o segmental infarctions without associated active bleeding 

(i.e. due to vessel thrombosis) 

o active bleeding extending beyond the perirenal fascia (i.e. 

into the retroperitoneum or peritoneum) 

 grade V 
o shattered kidney 

o avulsion of renal hilum or laceration of the main renal 

artery or vein: devascularisation of a kidney due to hilar 

injury 
o devascularised kidney with active bleeding 

 

 
Fig 4 

 
It is found that out of the total 7 patients who 

underwent conservative mode of management, 5 patients 

belonged to Grade I and 2 patients belonged to Grade II. 

Thus, it is observed that patients who belonged to Grade I 

and II had underwent conservative method of management. 

 

IV. DISCUSSION 

 

Solid organ injuries can be caused due to multiple 

reasons, however, most patients commonly present with a 

history of any external trauma to the abdomen. Among these, 

patients usually present with a solid organ injury to the 
emergency department following a road traffic accident or 

any blunt trauma to the abdomen. 

 

Management of solid organ injuries has changed 

drastically during the last 2 decades. While Surgical mode of 

management was the predominant mode of management 

during the early 1990’s, there has been a drastic shift from 

surgical management to conservative mode of management. 

[12] This shift from surgical to conservative has been seen 

especially in Hemodynamically stable patients thanks to the 

advent of evidence guided approach and developments in 
radiology.  

 

Two main radiological tools which have helped in 

differentiating whether the patient requires a surgical or 

conservative management are Ultrasound of the abdomen 

and Computed Tomography of the abdomen and pelvis. 

Ultrasound of the abdomen is an initial assessment 

which can be performed as it is safe and uses non ionizing 
radiation. It helps by detecting free fluid. Free fluid which is 

seen after a case of Trauma is assumed to be an indirect 

evidence of injury. 

 

Computed Tomography is a more definitive 

investigation which is widely considered to be the imaging 

modality of choice. It is widely used, especially in 

hemodynamically stable patients. It is both specific as well as 

sensitive and further helps in grading. 

 

In comparison with previous studies conducted on 

conservative management, it has been shown that 
Conservative mode of management of solid organs is both 

safe and effective, however, the radiological parameters for 

conservative management has not been specifically 

identified. Thus, this study was performed as an attempt to 

establish radiological parameters in order to perform 

conservative mode of management for patients presenting to 

the emergency department with either a Spleen, Liver or 

Kidney injury.[13][14][15] 
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