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Abstract: The aim of this retrospective observational study spanning three years in our 

tertiary care institute at Institute of Orthopedic Research and Accident Surgery, 

Madurai, of Devadoss Multispecialty hospital, Madurai, South Tamil Nadu, India was 

to find the modes of injury to abdomen in polytrauma and frequency of solid and 

hollow visceral injuries in blunt and penetrating trauma in patients those who 

underwent laparotomy. 31 patients who underwent laparotomy due to blunt and 

penetrating injury in polytrauma were included. It is a retrospective study done from 1
st
 

January 2014 to 31
st
 December 2017 (36months).Patients below 12 years of age and 

patients taken against medical advice were excluded from the study. The mode and 

pattern of abdominal injuries were studied. Out of 31 patients who underwent 

laparotomy, 26 were due to blunt injury and 5 due to penetrating injury. 5 were female 

out of 31 cases. Modes of injury were road traffic accident 24 (77.4%), fall from height 

3(9.6%), physical violence 2(6.45%), bullgore injury 2(6.45%) cases. In 26 cases of 

blunt injury abdomen, 20 cases (76.92%) had multiple organ injury and 6 cases (23%) 

had isolated organ injury. Out of 5 cases of penetrating injury, 4 had multiple organ 

injury and one case had isolated organ injury. In  polytrauma  due to combined blunt 

and penetrating injuries of 31 cases who underwent laparotomy,15 cases(48.38%) had 

retroperitoneal injury, splenic injury 9 cases (29%), liver injury 7 cases(25.8%), small 

bowel mesenteric injury 9 cases (29%), small bowel injury 8 cases (25.8%),large bowel 

injury 6 cases (19.35%), injury to pancreas 5 cases(16%), diaphragmatic injury  2 

cases(6.45%), anal sphinter complex injury 3 cases (9.67%),duodenal injury 1case 

(3.2%). Of 26 cases of blunt injury abdomen, commonest injury noted was 

retroperitoneal injury with or without other organ injury 15 cases (57.6%) followed by 

splenic injury 9 cases (34.6%), liver injury 7 cases (26.9%), mesenteric injury 9 cases 

(34.61%),small bowel injury 8 cases (30.76), colonic injury 6 cases (23%), pancreatic 

injury 4 cases (15.38%), one  case of duodenal injury (3.84%) and one case of 

diaphragmatic injury (3.84%). Out of 5 cases of penetrating injury, organs injured were 

stomach 2 cases (40%),liver 1(20%), diaphragm 1(20%), pancreas 1(20%), anal 

sphinter complex injury 3 cases (60%). In our study, road traffic accident was the 

commonest mode of injury which required laparotomy. The incidence of abdominal 

injury in males is more common than female. Blunt injury was very common than 

penetrating injury to abdomen. Multiple organ injury was more common than isolated 

single organ injury. In blunt injury abdomen, apart from retroperitoneal injury solid 

organ injury like spleen followed by liver and small bowel were noted. Strict traffic 

rules and measures to follow them without deviation would reduce the preventable 

morbidity and mortality. 

Keywords: Abdominal organ injuries, polytrauma, profile of injuries. 

 

INTRODUCTION 

Trauma is the main cause of morbidity and 

mortality worldwide [1, 2] and its importance is that it 

remains the most frequent cause of death in the first 

four decades of life [3]. Abdominal trauma ranks next 

to injury of head and extremities ranking third in order 

of injuries in polytrauma [4]. 7-10 % of all polytrauma 

deaths occur due to abdominal injuries [5, 6]. 90% of 

abdominal injuries are due to blunt abdominal trauma, 

rest is due to penetrating injury.  

 

In polytrauma, abdominal injuries are very 

common increasing day by day. 25% of all abdominal 

trauma require abdominal exploration [4, 7, 8]. Delay in 



 

 

R. R. Kannan et al., SAS J. Surg., Feb 2018; 4(2): 31-37 

Available online at http://sassociety.com/sasjs/    32 

 

 

diagnosis may be dangerous to the patient and can lead 

to the mortality and morbidity [9]. Major abdominal 

trauma is difficult to manage due to frequent altered 

mental status of the patient and severity of associated 

injuries [10]. Mode of injuries and organs injured varies 

from place to place. The aim of the study is to observe 

the frequency of various modes of injuries to abdomen 

in polytrauma and frequency of abdominal organs 

injured in blunt and penetrating injuries found at 

laparotomy in a polytrauma tertiary care centre, at 

Institute of Orthopedic Research and Accident Surgery, 

Madurai, at Devadoss multispecility hospital, at 

Madurai, South Tamil Nadu, India.  

 

MATERIALS AND METHODS 

The patients with polytrauma admitted in 

private teaching polytrauma centre from 1
st
 January 

2014 to 31
st
 December 2017 were studied. Patients 

taken against medical advice and aged below 12 years 

were excluded from study group. It is a retrospective 

study with datas collected from case sheets and 

database. All datas were entered in master chart and 

study was conducted meticulously. 

 

RESULTS 

Out of 31 patients who underwent laparotomy, 

the cause of injury was blunt injury in 26 cases and 

penetrating injury in 5 cases. Highest incidence of 

injury was in middle age ranging from 21-40. 

 

Out of 31cases, 5 were females. The rest were 

males. Male dominance was due to outdoor activity 

(Table-1). 

 

Table-1: Age wise distribution 

Serial no. Age Number of patients 

1 13-20 1 

2. 21-30 11 

3. 31-40 11 

4. 41-50 5 

5. 51-60 1 

6. >60 2 

 TOTAL 31 

 

 
Fig-2: Sex distribution 

 

Road traffic accident ranked the top priority in 

the mode of injury. Out of 31 cases who underwent 

laparotomy, injuries due to RTA 24 cases (77.4%), next 

was fall from height 3 cases (9.67%). Physical violence 

cases reported were 2(6.45%), bullgore injury were 2 

cases (6.45%). 
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Fig-2: Modes of injuries of patients. 

 

There was a seasonal increase in injury during 

the period of January/February in this part of Tamil 

Nadu due to brave village sport called “Jallikattu” and 

December/January during holy pilgrimage walk along 

the road side “Aayappan padayathra” and “Palani 

padayathra” to temples far away. At laparotomy, the 

commonest injury in our study was retroperitoneal 

injury along with other viscera followed by the injury of 

spleen and liver. The predominece of retroperitoneal 

haematoma / bleed might be due to associated high 

incidence of associated spine and pelvic fractures where 

bleeding sweeps into retroperitoneal space in majority 

of cases. Out of 31 cases who underwent laparotomy in 

polytrauma, 26 cases (83.87%) were due to blunt injury 

and 5 (16.12%) were due to penetrating injury. 

Penetrating injuries were relatively uncommon [11, 12]. 

 

 
Fig-3: Incidence of blunt and penetrating abdominal injuries 
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Table-2: Pattern of organ injury at laparotomy (combined blunt and penetrating injury) 31 cases 

S.no. Organs injured No. of cases Percentage Severity of injuries 

1. Spleen 9 29% Haematoma to shattered spleen  

2. Liver 8 25.8%  Haematoma to Grade 4 injury 

3. Retroperitoneum 15 48.38% Haematoma to slight bleed 

4. Mesentry 9 29.03% Haematoma to tear 

5. Stomach 2 6.45% Perforation/laceration 

5. Small bowel 8 25.8% Serosal tear, perforation, transection 

6. Duodenum 1 3.2% Transection of 3
rd

 part of duodenum 

7. Large bowel 6 19.35% Serosal tear, perforation, transection 

8. Pancreas 5 16.1% Haematoma, transection 

9. Diaphragm 2 6.45% Diaphragmatic hernia 

10. Anorectal complex 3 9.67% Deep perineal injury, levator injury  

 

 
Fig-4: Mesentric injury 

 

 
Fig-5: Shattered spleen 

 

Table-3: Organs injured in blunt injury -26 cases 

S.no Organs injured No. of cases Percentage 

1. Spleen 9 34.6% 

2. Liver 7 26.9% 

3. Retroperitoneum 15 57.6% 

4. Mesentry 9 34.61% 

5. Small bowel 8 30.76% 

6. Duodenum 1 3.86% 

7. Large bowel 6 23.07% 

8. Pancreas 4 15.38% 

9. Diaphragm 1 3.8% 
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Out of 26 cases of blunt injury, 22 had 

multiple organ damage and 4 had isolated organ injury 

(Table-3). Out of 5 cases of penetrating injury, 4 had 

multiple organ damage and one had single organ injury 

(Table-3). 

 

Table-4: Organs injury in penetrating injury abdomen (5 cases) 

S.no Organ  injured No. of patients Percentage  

1. Stomach  2 40 

2. Liver  1 20 

3. Diaphragm 1 20 

4. Pancreas 1 20 

5. Anorectum 2 60 

 

 

DISCUSSION 

Due to high speed accidents occurring 

nowadays in four tract roads, polytrauma involving 

head, chest, abdomen and pelvis are common. In major 

abdominal trauma due to frequent altered sensorium of 

patients in association with severity of other injuries 

involving chest, pelvis, head, diagnosis becomes 

difficult in both blunt and penetrating injury [10]. 

 

Peak age incidence of injury were middle age 

[11, 13]. In our study, the peak incidence was 31-40. In 

a study peak incidence of blunt injury was between 21-

30 years [18].Trauma to young adults poses economic 

burden to family and national economy [14].The 

victims of brave sport “Jallikattu” were young male of 

20-40 and spectators were above 40 years of age of both 

sexes. Males involved more in polytrauma because of 

more outdoor activities and vulnerable to accident [15, 

13, 8].      

 

Commonest mode of injury in polytrauma was 

road traffic accident. Out of 31 cases who underwent 

laparotomy, the cause of injury was road traffic 

accident in 24 cases (77.4%). Another study also show 

high incidence of RTA [16]. Next common mode of 

polytrauma, was fall from height, 3 cases out of 31 

cases (9.67%). Other study supporting our data is 

available [17]. Fall from height injury are common 

from urban and suburban regions because of 

multistoried constructions in recent years in South 

Tamil Nadu. We had 2 cases (6.45%) of abdominal 

injury due to physical violence. In our study, it was 2 

out of 31  cases (6.45%).Some studies have shown 

physical violence was 17% of polytrauma, next  to road 

traffic accidents [18, 19]. Studies have shown that RTA 

followed by fall from height are common [11]. We have 

2 cases of bullgore injury out of 31 cases (6.45%). 

 

In our study, common reason for penetrating  

injury were physical violence and road traffic  accident 

with impalement injuries due to sharp objects 

impinging abdomen and perineum each 2 cases and one 

case of bullgore injury. In blunt injury abdomen, 

frequency of organ injured in abdomen varies in various 

studies. In our study, out of 31 cases who underwent 

laparotomy, retroperitoneal haematoma with or without 

bleed was seen in 15 cases, ranking first in injury 

abdomen. Most of these patients had associated 

multiple organ damage. The occurrence of trauma 

causing bleeding into the retroperitoneal space was 

noted in 14.59% of patient [20]. In our study, solid 

organ injuries were more common than hollow visceral 

injury. Most common organ that was injured in 

polytrauma was spleen 9 cases out of 31 cases (20.03%) 

had splenic injury of various grades (Fig-5). Out of 9 

cases, 2 had isolated splenic injury and rest 7cases had 

multiple organ injury. One study, it was 42% [14, 21, 

22]. 

 

Next common organ that was injured was liver 

8 cases out of 31 cases (25.8%). In some studies liver 

injury are more common than splenic injury [17]. We 

had 5 cases of pancreatic injury out of 31 cases 

(16.1%).In hollow visceral  injury, out of 31 cases , 

small bowel injury  were 8 cases (25.8%), large bowel 

injury 6 cases (19.35%), duodenum injury 1 case 

(3.2%). 

 

Table-5: Incidence of hollow visceral injury in various   studies in blunt trauma. 

s.no Study Small bowel injury (%) Large bowel injury (%) 

1. Dipak Kr et al., [8] 40.35% 1.75% 

2. Hildebrand et al., [23] 21% 21% 

3.  Costa et al., [16] 10% 6% 

4. Watts et al., [24] 3% 0.9% 

5.  Arumugam et al., [11] 12% 5% 

6. Our study 30.76% 23.07% 

 

In our study, none of the patients with blunt 

injury abdomen had stomach injury. Duodenal injuries 

are rare in blunt injury abdomen. Everard F cox 

reported a single case of duodenal injury in 5 years of 
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study [25]. In our study, we had one case of duodenal 

injury with complete transection at level of third part. 

Almost all of the retroperitoneal injury in our study had 

associated visceral injury. Retroperitoneal haematomas 

were usually not opened unless evalution of specific 

organs in this space was required [25]. Out of 9 cases of 

small bowel mesentric injury (31.61%), 2 had extensive 

laceration compromising the vascularity of bowel which 

required resection of adjacent bowel (Figure-4). One 

study reports 13% of laparotomy cases had mesentic 

injury [25]. 

Nonoperative management (NOM) is 

nowadays a gold standard in isolated solid organ 

injuries of low grade in a haemodynamically stable, 

young, patient without co-morbid illness in ICU setup. 

But almost all the patients with hollow viscera 

perforation needs surgery. Since there is always a role 

for conservative management for solid organ injury 

when compared to hollow visceral injuries, the 

incidence of solid organ injury is comparitively lesser at 

laparotomy [8]. 

Table-6: Organs injured at penetrating injury of abdomen 

s. no Organs injured No. of cases 

1. Stomach 2 

2. Liver 1 

3. Diaphragm 1 

4. Pancreas 1 

5. Anorectal complex 2 

 

 Out of 5 cases of penetrating injury of 

abdomen who underwent laparotomy, 4 patients had 

multiple organ injuries and one patient had isolated 

organ injury.  

 

 CONCLUSION 

Abdominal injuries rank next to head, chest 

and limb injuries. Road traffic accidents are the 

commonest mode of injury followed by fall from 

height. In abdominal injuries, males are more common 

than female. Young age groups are injured more than 

extremes of age. Blunt injury abdomen is more 

common than penetrating injuries. In blunt injury 

abdomen, multiple organ were injured more common 

than isolated organ injury. In penetrating injuries of 

abdomen, almost all are multiple organ injuries. Besides 

retroperitoneal injuries, solid organ injuries is common 

than hollow visceral injury. In solid organ injury, spleen 

had peak incidence.  In hollow   visceral injuries, 

incidence is highest with small bowel injuries followed 

by large bowel injury. Since road traffic accidents are 

the commonest mode of injury among the young group 

of Indians, traffic rules should be strictly implemented 

and followed to reduce the preventable cause of injury 

and death in polytrauma and thereby reducing 

morbidity and mortality. 
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