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 ................................................................................................................................................................................... 

Abstract 

Introduction: Blunt abdominal trauma accounts for the majority of abdominal injuries seen in the Emergency 

Department. It is responsible for substantial morbidity and mortality. Selecting appropriate approach has been 

recently a point of conflict in management of abdominal blunt trauma, and criteria for non- operative 

management are being changed frequently. Objective: With aim to identify some of the determining factors of 

successful non-operative management. Methods: A 2 year tertiary care teaching hospital based longitudinal 

study was done. Selection criteria were defined and a prestructured proforma was made to assess and note the 

findings. Results: 34 patients were studied. 29.4% of patients were in the age group of >20-30 years with the 

mean age 35.29 ± 15.84 years. 79.4% were male. Road traffic accident was responsible for 79.4% of blunt 

abdominal trauma cases while majority of the patients presented with abdominal pain (91.2%) and abdominal 

tenderness (91.2%). Associated extra abdominal injuries were found in 10 cases. The common extra abdominal 

injuries were head injuries (14.7%). 9 patients underwent exploratory laparotomy. 25 were selected for non-

operative management. The most commonly injured organ was spleen (38.9%) followed by liver & stomach. 3 

patients died in the present study. The sensitivity and specificity of the Emergency USG findings were 80.9% 

and 92.3% respectively, and that of the CT findings were 100% and 0% respectively. Conclusion: Non 

operative management (NOM) was found to be highly successful and safe. Hemodynamic stability along with 

ultra sound, CT scan and repeated clinical examination were the sheet anchors of NOM 

 

Keywords: Blunt trauma abdomen, Polytrauma, Exploratory laparotomy, Ultrasonography, CT scan, Liver 

injury, Spleen injury  

.................................................................................................................................................................................... 

Introduction 

Blunt abdominal trauma (BAT) accounts for the 

majority of abdominal injuries seen in the 

Emergency Department [1].
 
It is responsible for 

substantial morbidity and mortality. Around 75% 

of BAT cases are related to motor vehicle collision 

(MVC) or vehicle versus pedestrian accidents [2]. 

Blows to the abdomen (15%) and falls (6-9%) are 

also responsible [3]. Occult BAT may occur with 

child abuse and domestic violence. It has been 

reported that about 31% of patients with multiple 

trauma suffer from abdominal injuries
 
[4-5]. The 

spleen and liver are the most commonly injured 

solid organs in BAT [2-3]. About 13% and 16% of 

these patients have hepatic and splenic injuries  

Manuscript received: 7
th
 April 2017 

Reviewed: 17
th
 April 2017   

Author Corrected:  26
th
 April 2017   

Accepted for Publication:  4
th
 May 2017  

 

 

respectively [6]. Injuries to the pancreas, bowel and 

mesentery, bladder, and diaphragm, as well as 

retroperitoneal structures (kidneys, abdominal 

aorta), are less common but must also be 

considered. According to standard ATLS guideline, 

all the patients with blunt abdominal injuries who 

are hemodynamically unstable and have signs of 

exsanguination should undergo emergency 

laparotomy, however, selecting these patients, 

especially in the multiple trauma patients remains a 

challenge [7]. High rate of operative complications 

caused paradigm shift from operative to non- 

operative management in hemodynamically stable 

blunt abdominal trauma patients [8-9]. Repeated 

clinical examination supplemented with modern 

imaging and laboratory investigations play a key 

role in reaching therapeutic decisions, thus 
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preventing unnecessary laparotomies [10]. Since 

the issue of selecting the most appropriate approach 

has been recently a point of conflict in management 

of internal bleeding following an abdominal blunt 

trauma, and criteria for non- operative management 

are being changed frequently, we are going to 

identify some of the determining factors of 

successful non-operative management, in our 

trauma centre. Hence the present study was done to 

evaluate the various modes of clinical presentation 

of patient with blunt trauma abdomen and its 

management, and to study the role of Emergency 

sonography, and to study the role of conservative 

and surgical management of blunt trauma 

abdomen. 

Materials and Methods 

The present study was carried out in a tertiary care 

hospital situated in a rural area from September 

2014 to November 2016. We evaluated the patients 

of blunt trauma abdomen in view of modes of 

presentation, clinical features, study of emergency 

USG, CT Scan, various other imaging 

investigations and assess the outcome of 

conservative and surgical intervention. A total of 

minimum 34 cases were prospectively enrolled on 

the basis of inclusion and exclusion criteria. 

 

Study design-The present study was a longitudinal 

study. 

Study setting-The present study was a tertiary care 

hospital based study. 

 

Inclusion criteria 

• Patient admitted with the history of blunt trauma 

abdomen of all age group. 

• Clinical findings like guarding, rigidity, 

distension of abdomen. 

• Patient of polytrauma with above criteria present. 

 

Exclusion criteria 

• Patient not willing to be admitted or getting 

evaluated or left hospital 

• Patients who expired before complete evaluation. 

 

Study population- All cases of trauma with 

suspicion of abdominal trauma. 

 

Ethical clearance- Study was granted by Institute 

Ethics Committee (IEC) 

Assessment variables- Various demographic 

factors, history, clinical features, and symptoms 

like pain & distention of abdomen, vomiting, 

urinary retention, & haematuria. Basic laboratory 

investigations and radiological investigations were 

noted. Emphasis was laid upon Ultrasonography of 

abdomen and pelvis. 

 

Ultrasonography was done in radiology room 

which was just adjacent to casualty. USG was done 

with the patient in the supine position to evaluate 

for the presence of free fluid. The pelvis was also 

scanned. Subxiphoid views of the heart were 

obtained when there was a history of possible chest 

trauma. 

 

Computed tomography of abdomen and pelvis was 

advised only in hemodynamically stable patients of 

blunt abdominal trauma whenever indicated. CT 

scans were obtained by giving IV contrast material.  

 

Patients were initially scanned from the xiphoid to 

the symphysis pubis. All images were interpreted 

immediately by the on-call radiologist.  

 

Laparotomy was done, if indicated, after a written 

valid and informed consent. Initial resuscitation at 

casualty was as per the standard protocol of Basic 

life support (BLS) and Advanced Trauma Life 

Support (ATLS). Evaluation of patient was done to 

identify life threatening injuries at earliest for 

emergency surgery. 

 

Implementation of Non-operative Management 

(NOM)- Those patients who were haemo-

dynamically stable, showed absence of peritoneal 

irritation were selected for non-operative 

management. Following imaging, injury to viscus 

was ruled out. 

 

Management of Individual Organ Injuries 

Liver Injuries: Non operative approach: CT 

criteria showing no evidence of active bleeding / 

expanding hematoma for Grade I to III injury. 

 

Exploratory laparotomy- in hemodynamically 

unstable, any grade biliary tract trauma. 

 

Splenic Injury: Non-operative management was 

done if there was non-penetrating trauma or 

isolated splenic injury (grades 1-2) and in alert 

patient (no head injury or intoxication). 
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Pancreas: Exploration was indicated if there was 

disruption of main pancreatic duct, to control 

haemorrhage, to control bacterial contamination, 

debride devitalized pancreatic tissue and to 

preserve at least 20-50% of functional pancreatic 

tissue. We also aimed to provide adequate internal 

or external drainage of pancreatic injuries. 

 

Kidneys: For minor injuries: Type I, II, Contusion, 

Laceration, conservative management was planned 

whereas for major injuries: Type III, IV Rupture 

Shattered kidney, Pedicle injury, surgical 

management was planned. 

 

Protocol: All patients were kept in the Intensive 

Care Unit (ICU) with strict bed rest. The routine 

management followed was nil orally, nasogastric 

tube aspiration, intravenous fluids blood 

transfusion as and when necessary, broad spectrum 

antibiotics, monitoring of vital signs, Abdominal 

girth etc. 

 

Criteria & Technique of operative management- 

Patients were taken up for operative intervention if 

they showed hemodynamic instability, peritoneal 

irritation, and e/o: hollow viscus injury, severe 

solid viscus injury or failure of non-operative 

management. A midline approach was used as a 

standard protocol in all cases. The findings at 

laparotomy were noted as amount of 

hemperitoneum or pus and faecal and biliary 

contamination, organ injured and the site and extent 

of injury, state of viscera and any other incidental 

findings. The procedure done varied as per the 

findings. The abdomen closure was done with 

nonabsorbable monofilament polyamide suture in 

all cases after peritoneal wash. Drain were placed 

accordingly. Post operatively, patients were 

managed on IV fluids, blood transfusions, broad 

spectrum antibiotics and analgesics.  

 

Complications like postoperative septicaemia, 

wound infection, chest infection were recorded and 

dealt accordingly. Drains were removed 

postoperatively when they stopped draining. Suture 

removal was done appropriately. In patients who 

expired the cause of death was noted. 

 

Statistical methods 

Descriptive statistics- The data was presented as 

mean, standard deviation, range and others for 

descriptive statistics like Age, Gender & Clinical 

presentation. 

 

Analytical statistics- Qualitative data was 

represented in the form of percentages. 

Quantitative data was calculated using mean ± SD 

and/or median with range. Sensitivity, specificity 

positive predictive value, negative predictive value 

and diagnostic accuracy of the methods were 

calculated. Results were represented graphically. 

MS Office 2013 and SPSS version 20 was used for 

most analysis. 

Results 

A hospital based longitudinal study was done and a total of 34 patients were assessed. Majority of the patients 

(29.4%) were in the age group of >20-30 years. The age of the patients ranged from 17-69 years and the mean 

age was 35.29 ± 15.84 years (Table 1). 

 

Table-1: Distribution of patients according to age. 

Age N % 

>10-20 7 20.6% 

>20-30 10 29.4% 

>30-40 7 20.6% 

>40-50 5 14.7% 

>50-60 1 2.9% 

>60-70 4 11.8% 

Total 34 100% 

Mean ± SD  35.29 ± 15.84 

Majority of the patients were male (79.4%) whereas female patients constituted 20.6% of the study group. The 

male to female ratio was 3.86:1. Road traffic accident (RTA) was responsible for 79.4% of blunt abdominal 

trauma cases, while fall from height and physical assault accounted for 14.7% and 5.9% of cases respectively. 
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Majority of the patients presented with abdominal pain (91.2%) and abdominal tenderness (91.2%) followed by 

abdominal guarding (38.2%) and abdominal guarding (33.3%). 

 

Table-2: Distribution of patients according to Clinical Presentation. 

Clinical Presentation N % 

Abdominal pain 31 91.2% 

Abdominal tenderness 31 91.2% 

Abdominal guarding 13 38.2% 

Rebound tenderness 11 33.3% 

Free fluid 10 29.4% 

Absent bowel sounds 9 26.5% 

Abdominal distension 9 26.5% 

Rigidity 9 26.5% 

Vomiting 5 14.7% 

Haematuria 2 6.7% 

As per the distribution of patients according to interval between time of injury to presentation, 50% patients 

were present in the hospital in>2-4 hrs after injury while 23.5% and 20.6% of the patients were present in >4-6 

and >6 hours respectively. 5.9% patients could be present in ≤2 hours after injury. According to the distribution 

of patients according to associated trauma extra abdominal injuries were found in 10 cases. The common extra 

abdominal injuries were head injuries (14.7%). 

 

After a detailed clinical evaluation and suitable investigations, 9 patients underwent exploratory laparotomy. 25 

patients were selected for non-operative management because they had no signs of peritonitis or they had 

hemperitoneum without hemodynamic instability. Ground glass appearance diaphragm was found in 6 cases 

while Gas under diaphragm was found in 4 cases. 27 patients had Emergency USG detected solid organ injuries 

for which they underwent laparotomy and found to have significant injuries. 7 patients had Emergency USG 

detected normal solid organs with free fluid and found to have hollow viscus injury at laparotomy. Splenic and 

renal laceration was common in 2 patients (Table 3) 

 

Table-3: Organ wise injuries of patients as assessed by FAST & CT 

Organ wise Injury Number of patients 

with injury [N (%)] 

CT scan Findings of 

patients [N (%)] 

Emergency USG FAST 

Findings of patients [N (%)] 

Spleen 14 (38.9%) 8 (22.2) 13 (38.2%) 

Liver 12 (33.3%) 10 (27.8%) 11 (32.4%) 

Stomach 4 (11.1%) Not assessed Not assessed 

Renal 3 (8.3%) 3 (8.3%) 3 (8.8) 

Pancreas 1 (2.8%) 1 (2.8%) Not assessed 

Duodenum 1 (2.8%) Not assessed Not assessed 

Bladder 1 (2.8%) 1 (2.8%) Not assessed 

Free fluid without solid 

organ injury 

 7 (20.6%) 7 (20.6%) 

WNL  1 (2.8%)  

Not Done  12 (33.3%)  

CT Scan Findings of patients- CT Abdomen was done in 22 patients and CT scan detected liver laceration in 

10 patients and splenic laceration in 8 patients. 3 patients had kidney laceration while 1 patient each had injury 

to bladder wall and pancreatic laceration. Splenic and renal laceration was common in 2 patients. (Table 4) The 

most commonly injured organ was spleen (38.9%) followed by liver (33.3%), stomach (11.1%), renal (8.3%), 

pancreas (2.8%), duodenum (2.8%) and bladder (2.8%). Splenic and renal laceration was common in 2 patients 

(Table 3). 
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Operative Procedures Done- Out of 12 patients with liver laceration, 3 patients underwent surgery in which 

Laceration Repair & Gelatine sponge kept. Out of 14 patients with splenic injury, 1 patient underwent 

splenectomy while rest was managed conservatively. Primary closure with omental patch was done in 4 patients 

while distal pancreatectomy & drain was kept in 1 patient. (Table 4) 

 

Table-4: Operative Procedures Done 

Operative Procedures Done N % 

Primary closure with omental patch 4 11.8% 

Liver laceration Repair & Gelatine Sponge Kept 3 8.8% 

Splenectomy 1 2.9% 

Distal pancreatectomy & drain kept 1 2.9% 

The common post-operative complications were surgical site infection (5.8%) followed by ARDS (2.9%) and 

resuturing (2.9%). (Table 5) 

 

Table-5: Post-operative Complications 

Post-operative Complications N % 

Surgical site infection 2 5.8% 

Acute respiratory distress syndrome (ARDS) 1 2.9% 

Resuturing 1 2.9% 

Duration of Hospital Stay: The range varied from 8-45 days. The mean duration of stay in hospital was 15 

days. (Table 6) 

 

3 patients died in the present study. One died due to hypovolemic shock after being brought to casualty ward 

while the remaining two patients with multiple liver laceration and pancreatic laceration died due to 

septicaemia. 

 

Table-6: Duration of Hospital Stay. 

Duration of Hospital Stay (days) N % 

<10 9 26.7% 

>10-20 17 50% 

>20-30 5 13.2% 

>30-40 2 6.6% 

>40 1 3.3% 

 

Table-7: Correlation between Emergency USG and CT Findings. 

  Intra-abdominal Intra-abdominal 

  injury +ve injury –ve 

Emergency Positive 17 1 

USG (n=34) Negative 4 12 

 Present 22 0 

CT (n=22) Absent 0 0 

 

Table 8: Correlation between Emergency USG and CT Findings 

 Sensitivity Specificity PPV NPV ACCURACY 

Emergency (%) (%) (%) (%) (%) 

USG 80.9% 92.30% 94.4% 75% 85.2% 

CT 100% 0% 100% 0% 100% 
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Emergency USG was done on all 34 patients. CT scan was done in 22 patients, out of which 17 solid organ 

injuries was correctly detected by USG. There were 4 false negative reports of no solid organ injury and 1 report 

of false positive for solid organ injury in Emergency USG findings. The sensitivity and specificity of the 

Emergency USG findings were 80.9% and 92.3% respectively, with the accuracy of 85.2%. The sensitivity and 

specificity of the CT findings were 100% and 0% respectively, with the accuracy of 100%. (Table 7 & 8) 

Discussion 

A hospital based study was done with 34 patients to 

assess blunt trauma abdomen. Blunt abdominal 

trauma is a hazardous task even to the best of 

traumatologists. Abdominal findings may be absent 

in 40% of patients with hemperitoneum. 

Sometimes clinical evaluation of blunt abdominal 

injuries may be masked by other more obvious 

external injuries [11]. 

 

Trauma is one of the most common causes of death 

in the young population (age group between 1 and 

45 years). Blunt abdominal trauma (BAT) is very 

common, and the prevalence of intra-abdominal 

injury following it has been reported to be as high 

as 12–15%. The mechanisms resulting in BAT 

were motor vehicle collision (73%), motorcycle 

collision (7%), auto-pedestrian collision (6%), and 

fall (6%) [12]. 

 

The abdomen is the third most common injured 

region, in 25% of cases who require surgical 

interference. Abdominal trauma is classified as 

either blunt or penetrating. Penetrating abdominal 

trauma is easily diagnosed, while blunt trauma 

complications can be missed if the clinical signs are 

not evident. [13] Haemodynamic instability, 

disturbed level of consciousness and presence of 

other injuries in the skull, chest, pelvic bones or 

extremities, all explain the need of an accurate and 

rapid imaging tool to diagnose associated 

abdominal visceral injuries
 
[14]. 

 

Contrast enhanced computed tomography (CT) is 

the radiological golden standard for abdominal 

visceral injuries. However, renal failure or a 

previous anaphylactic reaction to contrast material 

hinders the use of CT in evaluation of some trauma 

patients. A non-contrast study diminishes the 

sensitivity of CT in diagnosis of solid organ 

injuries [15]. CT disadvantages include the need for 

patient transfer to the CT unit, hazards of ionizing 

radiation or if contrast media is used, patients may 

not be co-operative or assume the best position if in 

pain or with disturbed conscious level. Thus, non-

elevated arms, or medical devices (catheters, tubes  

 

 

and lines) will cause artefacts decreasing imaging 

quality [16]. Organ injury can be easily diagnosed 

by abdominal ultrasound as well as the presence of 

free intra-abdominal fluid, which could be blood or 

intestinal secretions that provides indirect evidence 

of these injuries.  

 

Ultrasound is non-invasive, portable using no 

ionizing radiation, repeatable, and easily performed 

in the emergency unit, at the same time with 

resuscitation methods. Focused abdominal 

sonography for trauma (FAST) is a fast 

examination method that could demonstrate 

intraperitoneal fluid. Several studies found this 

technique to be sensitive (79–100%) and specific 

(95.6–100%), particularly in hemodynamically 

unstable patients [17]. 

 

In the present study, majority of the patients 

(29.4%) were in the age group of >20-30 years 

followed by 20.6% in the age groups of >10-20 

years and >30-40 years. The age of the patients 

ranged from 17-69 years and the mean age was 

35.29 ± 15.84 years.  

 

The commonest age group affected was 21-30 

years (52%). According to previous studies 

conducted by Baker SP et al [18] and Guirguis IEM 

et al [19] commonest age group affected was 21-30 

years, the incidence being 29.4 % and 20.6 % 

respectively. This can be attributed to heavy 

vehicular traffic, overcrowded trains, inter gang 

rivalry where young adults are mainly involved.  

 

A marked male preponderance was observed in our 

study. 79.4% of the patients were male and 

remaining 20.6% were female patients. Male: 

female ratio was 3.89:1. Rhodes M et al [20] 

reported a male: female ratio of 2.4:1. Similarly 

Enderson BL et al [21] reported a ratio of 

3.2:1.This can be attributed to facts that in our 

country, even today majority of the outdoor task 

are carried out by males. In a similar study done by 

Ravi Kanth J et al [22] 61(93.8%) were males and 

4 (6.2%) females. 
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Road traffic accident (RTA) was responsible for 

79.4% of blunt abdominal trauma cases, while fall 

from height and physical assault accounted for 

14.7% and 5.9% of cases respectively. Rhodes M et 

al [20] and Kreis DJ et al [23] also reported 

vehicular accidents as commonest mode of injury 

with incidence being 70% and 80% respectively. 

Majority of the patients presented with abdominal 

pain (91.2%) and abdominal tenderness (91.2%). 

 

The time lapse between injury to admission affects 

outcome. In our study no patient were presented in 

first golden hour. Majority of the patients (50%) 

were present in the hospital in >2-4 hrs after injury 

while 23.5% and 20.6% of the patients were 

present in >4-6 and >6 hours respectively. 5.9% 

patients could be present in ≤2 hours after injury. It 

is crucial to get the medical aid to trauma patients 

as early as possible so as to resuscitate the patient 

before he/she succumbs to the injuries. Baron 

Laireg, Napoleon Chief Surgeon, developed the 

concept of air ambulance to reduce the time 

required to provide definitive care to the injured 

(Orsekovitch 1986) [24]. But in our country the 

concept of field resuscitation by paramedical squad 

is still in an infant stage and air ambulance services 

are not well developed. It is extremely difficult to 

implement due to two reasons; a) Financial 

constraints b) non-availability of space. 

 

In our study, associated extra abdominal injuries 

were found in 10 cases. The common extra 

abdominal injuries were head injuries (14.7%). In 

our study 29.3% patients had associated injuries 

which included head injury, chest injury and long 

bone fractures. In previous studies Allen RB et al 

[25] and Cox EF et al [26] reported associated 

injuries in 61% and 50.3% of cases respectively. 

Associated injuries increase morbidity and 

mortality in blunt abdominal trauma cases. In our 

series out of three patients, who died, two had 

associated injuries. A similar study done by 

Boutros SM et al [27], out of the 15 patients with 

intra-abdominal injury, 5 patients had liver injury, 

6 patients had splenic injury, 3 patients had renal 

injury and one patient had intestinal injury. In a 

similar study done by Ravi Kanth J et al [22], the 

authors observed that the patients who had 

sustained blunt abdominal trauma may have 

sustained injury simultaneously to other systems 

and it is particularly important to examine for 

injuries of head, thorax and extremities. 

After a detailed clinical evaluation and suitable 

investigations, 9 patients underwent exploratory 

laparotomy. 25 patients were selected for non-

operative management because they had no signs 

of peritonitis or they had hemperitoneum without 

hemodynamic instability. In a similar study done 

by RaviKanth J et al 81% (53 patients) of cases 

underwent successful conservative treatment with a 

failure rate of 7.5% (4 patients) and 19% (12 

patients) operative treatment. 

 

Ground glass appearance diaphragm was found in 6 

cases while Gas under diaphragm was found in 4 

cases. Emergency USG detected solid organ 

injuries in 27 patients. On Emergency USG 7 

patients were detected to have normal solid organs 

with free fluid and out of which 4 patients were 

found to have hollow viscus injury during 

laparotomy. Splenic and renal laceration was 

common in 2 patients. 

 

In a study done by Boutros SM et al, 3 cases of 

renal injury were reported, one of them had large 

renal hematoma, marked intra-abdominal bleeding 

and hemodynamic instability that urgent 

exploration and left total nephrectomy were done, 

the other 2 cases were hemodynamically stable, one 

of them had sub capsular hematoma while the other 

had perinephric hematoma and renal laceration; 

however, ultrasonography could not detect the 

exact extension of the injury and could not exclude 

injury of collecting system, CECT was performed, 

and the case of sub capsular hematoma was treated 

conservatively while the other case needed surgical 

treatment. In a study done by Sato M et al
 
[28], 

they reported that ultrasonography was found to 

detect and classify parenchymal injuries efficiently, 

when done by experienced examiners despite 

disadvantages in detecting superficial and vascular 

injuries. 

 

CT Abdomen was done in 22 patients and CT scan 

detected liver laceration in 10 patients and splenic 

laceration in 8 patients. 3 patients had kidney 

laceration while 1 patient each had injury to 

bladder wall and pancreatic laceration. Splenic and 

renal laceration was common in 2 patients. Boutros 

SMet al observed that Patients with small splenic or 

hepatic injuries who were hemodynamically stable 

do not need further investigations and are treated 

conservatively. Patients with major splenic or 

hepatic injuries and who are hemodynamically 
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stable could perform CT abdomen for accurate 

characterization of their injuries. In cases of renal 

trauma, the exact extent of injury should be 

assessed for accurate therapy choice. Tears that 

expand into or through the pelvi-calyceal system 

(grade IV and higher) and ureteric injuries are not 

very obvious on sonography if there is no 

significant urinary leakage. Jalli R et al
 

[29] 

suggested that CT scan is the modality of choice in 

hemodynamically stable patients who have major 

suspicions for renal injuries. Korner M et al
 
[30] 

observed Delayed contrast-enhanced CT performed 

10 min after contrast injection can easily show 

extravasation from the pelvi-calyceal system or the 

ureters and, thus, delineate the location and extent 

of damage. 

 

The most commonly injured organ was spleen 

(38.9%) followed by liver (33.3%), stomach 

(11.1%), renal (8.3%), pancreas (2.8%), duodenum 

(2.8%) and bladder (2.8%). Splenic and renal 

laceration was common in 2 patients. This 

compares favourably with similar studies carried 

out by Cox EF et al, who reported splenic injury 

(42.2%) followed by liver (35.6%) and intestine 

and mesentery injury (17%). In Gerald WS et al 

[31] also reported spleen as commonest injured 

organ (26%) followed by intestine and mesentery 

(21%) and liver (19%) in their study. Boutros SMet 

al in a study showed that 40% of cases with intra-

abdominal injury had splenic injury, 33% had 

hepatic injury, 20% had renal injury and 7% had 

intestinal injury. 

 

Intra-peritoneal bleeding is mainly caused by liver 

and spleen rupture and if not managed properly can 

lead to hypovolemia and subsequent death [7]. 

There are two general approaches for treatment of 

intra- peritoneal bleeding followed by blunt 

abdominal trauma; surgical and non-surgical 

approaches. Recent guidelines on management of 

hepatic injuries indicate that non-operative 

management of blunt hepatic injuries currently is 

the treatment modality of choice in 

hemodynamically stable patients, irrespective of 

the grade of injury or patient age [11].  

 

Non-operative management of blunt hepatic 

injuries should only be considered in an 

environment that provides capabilities for 

monitoring, serial clinical evaluations, and an 

operating room available for urgent laparotomy. 

Patients presenting with hemodynamic instability 

and peritonitis still warrant emergent operative 

intervention [11]. The similar guideline has been 

published in regards to blunt splenic injuries [32-

34]. Out of 12 patients with liver laceration, 3 

patients underwent surgery in which liver 

laceration repair was done and gelatine sponge was 

kept. Out of 14 patients with splenic injury, 1 

patient underwent splenectomy while rest was 

managed conservatively.  

 

Primary closure with omental patch was done in 4 

patients while distal pancreatectomy & drain was 

kept in 1 patient. In the study of RaviKanth J et al
 

[23] procedures done for splenic trauma were 

splenectomy in 3 patients. Bowel repair and 

resection was done in 5 patients. Nephrectomy was 

done in 3 patients. Laparotomy and bladder repair 

was done in 2 patients. IVC repair was done in 1 

patient. 

 

In a similar study done by Carlin AM
 

[35] 

splenectomy was done in higher grade of splenic 

trauma i.e. grade IV, V. One patient of liver 

laceration, who was subjected to surgery, required 

perihepatic packing. The remaining cases of liver 

trauma were managed conservatively, successfully. 

Out of four patients of traumatic small bowel 

injury, in two patients’ primary closure of 

perforation was carried out and remaining two 

resection anastomosis was carried out. Scott LS et 

al
 
[36] gave the principles of treatment of traumatic 

small bowel injury, which included freshening of 

edges, restoration bowel continuity and liberal 

irrigation of peritoneal cavity. All three cases of 

pancreatic injuries were managed conservatively 

out which one with pancreatic duct tear with 

peripancreatic collection required pig tailing of the 

collection, followed by ERCP and stenting of 

pancreatic duct was carried out. 

 

The common post-operative complications were 

surgical site infection (5.8%) followed by ARDS 

(2.9%) and resuturing (2.9%). In a study done by 

Majid Set al
 

[37] commonest postoperative 

complication was ARDS 7(11%) managed 

conservatively and early diagnosis decreased 

mortality by 50%.  

 

The mean duration of stay in hospital is 15 days in 

our study. The range varied from 8-45 days. 3 

patients died in the present study. One died due to 
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hypovolemic shock after being brought to casualty 

ward while the remaining two patients with 

multiple liver laceration and pancreatic laceration 

died due to septicaemia whereas in a similar study 

done by RaviKanth J et al
 
[23] mortality was seen 

in 13 (20%) cases. Commonest cause was 

polytrauma in 11 followed by sepsis/ARF in 2 

patients. Post-operative complications most 

frequently observed were ARDS-7(11%), sepsis-

6(9%), renal failure-4(6%), wound infection-4 

(6%), DVT-1, hemobilia-1 traumatic pancreatitis-1. 

 

The haemodynamically stable patient is defined as 

a patient with a systolic blood pressure (SBP) >90 

mmHg, heart rate >120 bpm and without clinical 

signs of shock. Emergency USG was done on all 34 

patients. CT scan was done in 22 patients, out of 

which 17 solid organ injuries was correctly 

detected by USG.  

 

There were 4 false negative reports of no solid 

organ injury and 1 report of false positive for solid 

organ injury in Emergency USG findings. The 

sensitivity and specificity of the Emergency USG 

findings were 80.9% and 92.3% respectively, with 

the accuracy of 85.2%. The sensitivity and 

specificity of the CT findings were 100% and 0% 

respectively, with the accuracy of 100%. 

 

In a study done by Mohammadi A et al
 
[38] there 

was one case of intestinal injury, ultrasonography 

just detected the intra-peritoneal free fluid, injury 

could not be seen and CT abdomen with contrast 

was done and detected intestinal injury. In patients 

with negative initial FAST but sustained abdominal 

symptoms, repeated sonography after 12 to 24 h 

can facilitate a diagnosis of gastrointestinal tract 

injury. Lee BC et al
 
[39] reported that bowel and 

mesenteric injuries are not associated with a 

significant amount of abdominal free fluid in 

hypotensive patients and may cause false-negative 

results on FAST; clinical follow up and CT 

scanning should be considered to prevent this 

probability.  

 

Finally in this study non operative management 

(NOM) for BTA was found to be successful and 

safe in majority of the patients. 

Conclusion 

Non operative management (NOM) for BTA was 

found to be highly successful and safe. 

Hemodynamic stability along with ultra sound, CT 

scan and repeated clinical examination were the 

sheet anchors of NOM. Definitive indications for 

laparotomy were hemodynamic instability and 

peritonitis. Patients with initial Hemodynamic 

instability, haemorrhagic shock are associated with 

a high risk for NOM failure. USG in 

haemodynamically unstable patients, CECT in 

stable patients were investigations of choice. 

Associated injuries influenced morbidity and 

mortality. 
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