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Abdominal Trauma
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Abstract

Abdominal trauma accounts for 7–10% of hospital admissions due to trauma. 
Depending on the mechanism of occurrence, abdominal traumas are classified as 
either blunt or penetrating. The most important risk after trauma is hypovolemic 
shock. Deaths caused by blunt trauma are frequently the result of diagnostic difficul-
ties and treatment delays. Abdominal surgery after traumatic injury is performed 
for two reasons; bleeding due to injury to vascular structures or a solid organ (e.g., 
spleen, liver, kidney) or injury due to perforation of a hollow organ (stomach, small 
intestine, colon, gallbladder). Patients may remain asymptomatic until they have lost 
50–60% of their blood volume. Through inspection, auscultation, and palpation, 
the damaged organs and the presence of hemorrhage should be examined during the 
physical examination. The findings of peritoneal irritation are incredibly critical. 
Even though some studies indicate a mortality rate as high as 25.8% for abdominal 
injuries, the overall mortality rate is 10%. Other studies reveal mortality rates rang-
ing from 15% to 17.1%. It should not be forgotten that the patient with abdominal 
trauma may have multi-trauma. The patient’s vital signs, abdominal examination, 
and hematocrit should be checked at frequent intervals. Early surgical evaluation is 
important. It is important to remember that the main source of bleeding and shock 
may be the abdomen.

Keywords: abdominal trauma, hemorrhage, hypovolemic shock, blunt trauma, 
diagnostic laparoscopy

1. Introduction

Abdominal trauma accounts for 7–10% of hospital admissions due to trauma. In 
people under the age of 45, 10% of trauma-related deaths are caused by abdominal 
trauma [1].

Motor vehicle accidents, abdominal blows, and falls account for the majority of 
abdominal injuries. Less common causes of abdominal trauma include penetrating 
injuries, home accidents, and iatrogenic conditions [2].

Depending on the mechanism of occurrence, abdominal traumas are classified as 
either blunt or penetrating. Blunt abdominal injuries are seen in approximately three 
quarters of the patients [3]. In some studies, it has been reported that the most com-
mon abdominal injury is penetrating injury [4]. Most blunt abdominal traumas occur 
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after motor vehicle accidents. It is usually accompanied by multitrauma. The most 
important risk after trauma is hypovolemic shock. Deaths caused by blunt trauma are 
frequently the result of diagnostic difficulties and treatment delays.

Typically, a penetrating injury is caused by violence, such as a stab wound or 
gunshot wound. Gunshot wounds result from the explosion effect (a combination 
of blunt and penetrating trauma associated with blasts). The causes of penetrat-
ing abdominal injuries include accidental, homicidal, iatrogenic, and gunshot 
wounds [2].

Abdominal surgery after traumatic injury is performed for two reasons; bleed-
ing due to injury to vascular structures or a solid organ (e.g., spleen, liver, kidney) 
or injury due to perforation of a hollow organ (stomach, small intestine, colon, 
gallbladder).

The first intervention of trauma patients prior to arrival at the hospital is crucial 
for clinical outcomes [5]. It has been demonstrated that a delay in trauma patients’ 
arrival at the hospital significantly increases their risk of morbidity and mortality [6].

Almost all deaths are mostly caused by bleeding that occurs immediately after 
injury. In the late stage, it is related to septic complications [7].

Although many trauma patients do not require immediate laparotomy, emergency 
surgery should be considered in patients with suspected intra-abdominal injury and 
who are hemodynamically unstable.

Patients who are hemodynamically stable should usually undergo further diag-
nostic investigations such as abdominal computed tomography (CT) scanning. 
Sometimes, these patients are treated in interventional radiology units with diagnos-
tic angiography followed by therapeutic embolization when CT shows the possibility 
of arterial extravasation.

Nonsurgical Conservative treatment experience is mostly based on blunt abdomi-
nal trauma experience. Some publications also state that nonoperative treatment of 
gunshot and stab wounds can be performed in selected patients [8, 9].

In the past decade, the concept of “damage control” has revolutionized surgical 
practice by restricting early therapeutic procedures to those required to achieve 
hemostasis and deferring reconstructive surgeries such as intestinal anastomoses until 
enough resuscitation is achieved [10].

Surgery can be delayed if the patient is hemodynamically stable and requires an 
examination to identify other system injuries (nervous system, bone, thoracic, and 
vascular) [10].

2. Classification: types of trauma

Traumas can be blunt, penetrating, or blunt-penetrating (mixed) based on their 
mechanism; thus, the affected organs can vary. Depending on the location of the 
trauma, one or more internal organs may be damaged.

1. Blunt traumas: It is mostly caused by motor vehicle accidents, beating, or falling 
from a height. In this type of trauma, the mechanisms of injury are direct blow 
(pressure), crushing (compression), or deceleration (rupture). The organs most 
commonly affected are the spleen, small intestine, and liver [11].

2. Penetrating traumas: Penetrating traumas consist of stab wounds and gunshot 
wounds.
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Stab wounds: Penetrating tools cause low-energy penetrating injuries. The mecha-
nism of injury is tear-cut, and the liver, small intestine, diaphragm, and colon are 
most commonly affected. In peritoneal penetration, a physical examination, diagnos-
tic peritoneal lavage (DPL), and local exploration are required. A laparotomy may be 
needed if the diagnosis cannot be confirmed.

Gunshot wounds: High-energy injuries occur in penetrating traumas due to gunshot 
wounds (GSW). The mechanism of injury can be cavitation, disruption, and frag-
mentation. Small intestine, colon, liver, and vascular structures are most commonly 
affected in GSW-related injuries. Peritoneal penetration is important and requires 
laparotomy. CT with contrast is recommended for back and flank injuries. In cases 
with single entry, abdominal X-ray graphics can be helpful in identifying traces. It is 
difficult to determine the trace in multiple entries [12, 13].

3. Mixed traumas: There are both penetrating and blunt traumas(Figures 1 and 2).

Figure 1. 
Falling from height, multiple small and large intestine, rectum, anal sphincter, bladder, prostate injury.  
Trauma-related bladder and prostate were completely absent. There were hematomas and perforation in the 
small intestine and large bowel. Small bowel resection and anastomosis were performed. Performed left-end 
colostomy for anal region and rectum injury. Permanent urostomy performed for bladder injury (absence).

Figure 2. 
Right permanent urostomy, left colostomy.
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3. Clinical presentation

There is an insidious clinical picture. Patients may remain asymptomatic until 
they have lost 50–60% of their blood volume. It is frequently overlooked under 
conditions that alter the neurologic picture, such as head trauma and alcohol 
consumption.

Until there is significant intra-abdominal blood loss, abdominal pain and 
distension may not occur. More than 35% of patients initially exhibit normal 
vital signs and examinations despite the presence of severe intra-abdominal 
hemorrhage.

4. Priorities

Initial evaluation should focus on intra-abdominal hemorrhage and shock. When 
abnormal vital signs are seen, shock and hemorrhage should be investigated. The 
possibility of occult intra-abdominal injury is an indication of laparotomy.

5. Physical examination

The abdomen should be checked comprehensively for any signs of injury. Head 
trauma, spinal cord injury, multi-trauma, altered consciousness, mental retarda-
tion, pregnancy, and old age all contribute to an unreliable physical examination. 
Especially in such conflicting conditions, repeated and thorough examinations are 
essential. It must be performed every 30 minutes for the first four hours, then every 
two to four hours thereafter.

Through inspection, auscultation, and palpation, the damaged organs and the 
presence of hemorrhage should be examined during the physical examination. The 
findings of peritoneal irritation are incredibly critical.

In the inspection process, finds are explored for using the CLAP algorithm: contu-
sion, laseration, abrasion, and penetration.

Intestinal sounds should be listened to for a least one minute during auscultation. 
If rigidity and perioneal irritation are present, bowel sounds are either absent or 
weak.

On palpation, the presence of distension is first evaluated. It is assessed 
based on defense, rebound, and rigidity. The most painful portion is left for last, 
and the abdomen is palpated. On palpation, the legs must be drawn toward the 
abdomen.

The examination of pelvic instability, genital examination, rectal examination, 
and back and vertebral examination should be done.

The fundamental principle in abdominal trauma is to stabilize the patient and 
prioritize interventions to accomplish this.

Findings leading to the diagnosis should be carefully examined. The presence of 
gross hematuria, hypotension, lower rib fractures, hemothorax or pneumothorax, 
abdominal abrasions, or hematomas gives an idea about the organs likely to be 
injured [14].

Despite physical examination and imaging, retroperitoneal injuries, pancreatic 
injuries, mesenteric injuries, hollow organ injuries, and urinary injuries can be 
overlooked.
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5.1 Laboratory tests

The patient’s blood group and cross-match, hemoglobin and hematocrit, PT, 
aPTT, and INR levels should be measured to reduce the risk of hemorrhage.

6. Diagnostic techniques

Direct radiography, ultrasonography (USG), computed Tomography (CT),  
diagnostic peritoneal lavage (DPL), diagnostic laparoscopy, angiography, and diag-
nostic peritoneal lavage.

6.1 Direct graphy

Standing direct abdominal and PA chest radiographs have limited utility in cases 
of abdominal trauma. They may be useful in the presence of concomitant thoracic 
trauma. They can be particularly useful in locating foreign names or lead fragments. 
Pelvic X-ray can be seen in a suspected pelvic fracture.

6.2  Ultrasonography (USG): Focused assessment with sonography for trauma 
(FAST)

It is non-invasive, highly sensitive, inexpensive, and mobile. The fact that it can be 
applied even in unstable patients and can diagnose at the bedside makes it an advanta-
geous method. It is the best technique for the diagnosis of intra-abdominal bleeding in 
trauma patients. Identify solid organ injuries. It should be done twice with an interval 
of at least 6 hours. Repeated FAST increases sensitivity in diagnosis.

In the initial evaluation of trauma patients, FAST should be performed on all 
patients, if possible. In the FAST technique, free fluid in the abdomen is investigated 
in the areas listed below.

• Subxiphoid view (Pericardial fluid)

• Right upper quadrant (Morisson pouch)

• Left upper quadrant (Splenorenal space)

• Pelvic view (Douglas/Rectovesical pouch)

However, USG is not an appropriate method in the evaluation of bowel perfora-
tion. It is also insufficient in terms of evaluating the retroperitoneal area.

6.3 Computed tomography (CT)

It is a suitable imaging method for stable trauma patients. Today, CT has become 
the gold standard in the evaluation of abdominal trauma. Intravenous contrast-
enhanced imaging allows evaluation of both the peritoneal cavity and the retroperi-
toneum. It also allows the assessment of the duodenum and pancreas, extravasation 
from the ureter, and the amount of blood in the abdomen. It may also show additional 
injuries, but it is insufficient to detect hollow organ injuries [15].
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The sensitivity for intra-abdominal injury was 95%, and the specificity was 
97%. It is very useful and successful in retroperitoneal organ injuries. The sensitiv-
ity and specificity in cases of bowel and mesenteric trauma were, respectively, 94% 
and 96% [16].

It is not successful in the initial stage of pancreatic injuries. It can identify the 
patients who will result an operational decision in liver and spleen injuries. Intestinal, 
diaphragm, and pancreatic injuries may not be recognized. In addition, it is useful for 
detecting retroperitoneal hemorrhage.

6.4 Diagnostic peritoneal lavage (DPL)

Because of CT and USG, it is no longer the first choice method in the evaluation 
of hemoperitoneum. It is 100% sensitive and 83% specific for hemoperitoneum. The 
major complication rate is 1% [17, 18]. If the clinical condition of the patient does not 
allow for examinations such as CT or USG, DPL may be preferred.

6.5 Angiography

It is not a routinely used option. Angiography can show intraparenchymal vascular 
injuries and active bleeding in the abdominal organs. It can be useful in pelvic trau-
mas. Bleeding in the spleen, liver, and retroperitoneum can be treated with emboliza-
tion and angiography without the need for surgery.

6.6 Emergency laparotomy

Emergency laparotomy should be performed when the patient’s hemodynamic 
status does not improve with initial resuscitation, peritoneal irritation findings are 
present, peritoneal penetration of abdominal injury with gunshot, bile and intestinal 
contents are present in the DPL, and the patient has evisceration.

Laparotomy is indicated in the presence of abnormal vital signs such as tachy-
cardia and hypotension after blunt abdominal trauma, signs of shock without blood 
loss, signs of peritonitis, and the presence of additional injuries (such as lower rib 
fracture).

Emergency surgery should be performed in cases of external bleeding accom-
panied by hypotension and shock after penetrating injuries, positive peritoneal 
lavage, subsequent deterioration of consciousness, and sudden abdominal 
distension.

Emergency laparotomy should be performed if extraluminal air is detected on 
direct X-ray, diaphragmatic rupture is detected, amylase elevation accompanying 
positive physical examination findings in the abdomen, intraperitoneal bladder 
rupture, blood in the nasogastric drainage or rectal examination is detected.

Emergency laparotomy should be performed in the presence of fluid during FAST, 
positive DPL, contrast extravasation or extraluminal air on gastrointestinal radiologi-
cal images, severe pelvis fracture, bladder rupture on a contrast cystogram, or gross 
hematuria.

Laparoscopy can be used for the diagnosis and treatment of blunt and penetrat-
ing traumas [19]. Diagnostic and therapeutic laparoscopy is recommended in blunt 
abdominal trauma for diaphragmatic injury, mesenteric injury, hollow organ injury, 
and in cases where the patient’s clinical condition is unstable [20].
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7. Trauma-related organ injuries

The abdomen is divided into three regions: the peritoneal cavity, the pelvis, and 
the retroperitoneal space. The upper peritoneal cavity contains the diaphragm, liver, 
spleen, stomach, and colon, whereas the lower peritoneal cavity contains the small 
intestine and colon.

The retroperitoneal space contains the aorta, vena cava, pancreas, duodenum, and 
ureters. There are structures such as the rectum, bladder, uterus, and iliac vessels in 
the pelvis.

7.1 Solid organ injuries

Liver, spleen, pancreas, kidney, diaphragm, and abdominal wall injuries.
Trauma to solid organs causes symptoms related to bleeding. Vital signs and 

hypotension may develop rapidly. As a result of progressive blood loss, tachycardia, 
skin changes, and changes in consciousness can be seen. With severe intra-abdominal 
damage, abdominal tenderness, distention, and tympanism may occur later. The risk 
of mortality and morbidity due to blood loss is high.

7.2 Hollow organ injuries

Stomach, duodenum, small intestine, colon, rectum, gallbladder, bile ducts, and 
genitourinary system injuries.

Due to the bacterial content in the small intestine and colon, inflammation devel-
ops within hours. This can cause septic conditions due to bleeding and peritoneal 
contamination (Figure 3).

7.3 Retroperitoneal injuries

Retroperitoneal injuries are often initially asymptomatic. Diagnosis can be dif-
ficult due to their location and limitation of symptoms. Nausea, vomiting, abdominal 

Figure 3. 
Small bowel and colon perforation due to blunt abdominal trauma in an elderly patient. Small bowel resection, 
double barrel ostomy (colostomy), and Bogota bag technique. Since the intra-abdominal pressure will increase when 
the abdomen is closed, the Bogota bag technique, which is a temporary closure method, maybe a good alternative [21].
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pain, and fever may develop in duodenal injuries. Diagnosis is difficult in pancreatic 
injury, increased amylase supports the diagnosis. It may initially appear normal on CT 
imaging. Retroperitoneal injuries occur more frequently after being hit by high-speed 
vehicles or falling from a height.

7.4 Esophageal injury

Blunt or penetrating trauma of the esophagus is rare. There are symptoms such as 
severe chest pain and fever, bloody vomiting, dysphagia, and respiratory distress after 
hours.

Diagnosis is made by finding air in the mediastinum, pleural effusion or hydro-
pneumothorax on endoscopy or radiological imaging.

Treatment options include wound debridement, suture repair, drainage, and 
esophageal diversion in delayed cases.

7.5 Stomach injury

The stomach is resistant to blunt injuries. Most are due to penetrating trauma to 
the epigastric region. Vascular support is quite high. Bleeding from the nasogastric 
tube suggests a gastric injury.

The gastrocolic omentum should be opened widely. Debridement is done as 
needed. The outcomes of primary repair are excellent.

7.6 Duodenum injury

Since it is located retroperitoneally, it is usually diagnosed after laparotomy. Signs 
and symptoms may develop late. Duodenum injury indicates severe trauma. Mortality 
increases up to 4 times in delayed cases.

Serum amylase may be elevated. Radiograph shows retroperitoneal air. 
Diagnosis is made with oral and intravenous contrast-enhanced CT. Laparotomy is 
mandatory.

7.7 Small intestine injury

The incidence of small bowel injury in penetrating abdominal trauma reaches 
up to 50%. This rate is 5–15% in blunt traumas. In most cases, signs of peritoneal 
irritation due to injury are seen. Relatively less mobile segments, such as the jejunum 
near the ligament of Treitz and the distal ileum near the ileocecal valve, are more 
susceptible to injury. Mesenteric injuries range from simple contusions to mesenteric 
avulsions. In cases where only vascular structures are injured, symptoms may be 
delayed until bowel ischemia develops.

Free air can be visualized by direct graphy. USG can show even a very small 
amount of free fluid.

In most cases, debridement and primary repair are sufficient. Simple incisions are 
repaired with “Lembert” sutures. Resection and anastomosis should be preferred if 
the damage to the intestinal wall is extensive or if there are multiple perforation foci 
that are close to each other. Due to the adequate vascular supply, the surgical out-
comes are satisfactory.



9

Abdominal Trauma
DOI: http://dx.doi.org/10.5772/intechopen.109615

7.8 Colon injury

Delaying surgery increases the risk of increased contamination. Classical treat-
ment involved the creation of a proximal diverting colostomy with bowel repair or 
conversion of the injured area to a colostomy. Today, the routine creation of a colos-
tomy is contradictory. Primary repair can be performed in right colon injuries with 
minimal contamination. Colostomies can be created in right colon injuries with severe 
contamination or in severe left colon injuries. Surgical site infection due to bowel 
injury is the most common postoperative complication. IntestinalDue to the bacterial 
content, suppurative peritonitis symptoms may occur from 6 to 8 hours after injury. 
Contents leak into the peritoneal cavity, contaminating the peritoneal cavity (and 
thus the surgical wound) with intestinal bacteria [22]. Due to the bacterial content, 
symptoms indicating suppurative peritonitis may appear 6–8 hours after injury.

7.9 Rectum injury

Since it is a retroperitoneal organ, the diagnosis may be difficult, but the symp-
toms are indistinct. Rectal injury should be suspected in pelvic fractures. Early 
diagnosis and treatment provide reduced mortality and morbidity. If the injury is full 
thickness and above the dentate line, primary repair is not performed without a colos-
tomy. In most cases, an end sigmoid colostomy is created proximal to the injury, the 
distal rectum is irrigated with saline solution, and drains are implanted. For injuries 
below the dentate line, debridement and primary repair and drainage are sufficient 
without colonic diversion.

8. Injury of the gallbladder and biliary tracts

Among abdominal traumas, gallbladder injuries are relatively rare. It is usually 
associated with penetrating trauma and liver injuries [23].

USG is the first examination in the imaging of the biliary tract. Intra-abdominal 
collection can be detected. Bile leakage and fistulas can be detected by MRCP exami-
nation using liver-specific contrast material. Leakage and fistula can be easily dem-
onstrated on images taken in the biliary phase [2]. The treatment is cholecystectomy. 
In blunt trauma, common bile duct injury may also occur with papilla rupture. These 
types of injuries are difficult to diagnose before surgery. If necessary, an intraopera-
tive cholangiogram should be taken, and careful exploration should be performed.

8.1 Liver injury

Isolated injuries are rare and are associated with other organ injuries in 70–90% 
of cases [2]. The liver is the most frequently injured organ in blunt and penetrating 
abdominal trauma [24].

Ultrasonography (USG) is the first imaging method in cases with stable general 
conditions. USG shows intra-abdominal fluid collections and parenchymal lesions. 
A positive USG finding is an indication of CT. Bleeding cannot be detected when 
more than 50% of liver injuries are explored. Bleeding can be stopped with primary 
sutures, cautery, or hemostatic agents. Mortality is over 50% in massive traumas 
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associated with vena cava or hepatic vein injury. Thanks to CT examination, lesions 
that can be treated without surgery can be recognized. In many studies, the failure 
rate in non-surgical follow-up is less than 10% (Figure 4) [24].

8.2 Spleen injury

The spleen is the most frequently injured intra-abdominal organ in blunt trauma. 
Due to its cancellous structure, it is sensitive to trauma and is responsible for signifi-
cant bleeding. It is often associated with other organ injuries. The main symptoms are 
tachycardia, hypotension, and syncope due to blood loss. Left shoulder pain (Kehr’s 
sign) is the classic finding of spleen injuries. There is tenderness and pain in the left 
upper quadrant. Fractures in the lower ribs should suggest injury to the spleen. After 
clamping the splenic artery, blood pressure usually stabilizes. CT has a sensitivity and 
specificity of up to 95% for spleen injuries [2].

The classical treatment method is splenectomy. With the high incidence of sepsis 
after splenectomy, more selective approaches are now preferred, and splenic repair 
and nonoperative follow-up are among the treatment options [26]. From 60% to 90% 
of patients with spleen injuries are conservatively treated [27]. Polyvalent pneumo-
coccal vaccine is administered after splenectomy.

8.3 Pancreatic injury

Although pancreatic injuries are rare, mortality and morbidity rates are high. 
Isolated pancreatic injury is rare and does not usually lead to massive bleeding. It is 
most commonly seen with duodenal injuries in penetrating traumas. Imaging find-
ings may be negative in the first 12 hours after trauma. Mortality and morbidity are 
very high due to autodigestion caused by exocrine secretions in delayed diagnosis 
and treatment [2, 23]. Damage to the pancreatic duct is crucial and requires opera-
tive treatment, including control of bleeding, resection, and drainage of necrotic 
or damaged pancreatic tissue. CT is very useful in diagnosis. Endoscopic retrograde 

Figure 4. 
Blunt abdominal trauma involving segment 5,6,7,8 and large branches of the middle hepatic vein injuries. Large 
branches of the middle hepatic vein suturing and perihepatic packing. Removing of liver packs 36 hours after 
insertion reduced the risk of rebleeding [25].
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cholangiopancreatography (ERCP) is the gold standard for both diagnosis and treat-
ment. Pseudocyst can be seen as a late complication.

8.4 Kidney injury

Approximately 10% of blunt abdominal traumas result in kidney injury. Lower 
rib fractures, thoracolumbar injury, macroscopic hematuria, and hypotension with 
microscopic hematuria should be evaluated for renal trauma in blunt trauma. The 
kidney is the most frequently injured part of the urinary tract [2].

Hematuria is present in 90–95% of cases. Macroscopic hematuria often accompa-
nies severe trauma. If there is a ureteral tear, vascular pedicle injury, or ureteropelvic 
junction avulsion, hematuria may not be present. Complications such as urinary 
extravasation, urinoma, hemorrhage, perirenal abscess, pseudoaneurysm, hyperten-
sion, and arteriovenous fistula can be seen. Renovascular hypertension may develop 
as a result of prolonged compression of the renal parenchyma by subcapsular hema-
toma or urinoma [2].

Renal bleeding itself is rarely the cause of hemodynamic instability. It is usually 
followed up with non-surgical treatment. Continued bleeding, Gerota’s fascia injury, 
or renal function loss require surgery. Diagnosis can be made with contrast-enhanced 
CT, and cystography.

9. Genitourinary system injury

The ureter is the least injured part of the urinary tract and is usually penetrat-
ing injuries of iatrogenic origin. There is no hematuria in 1/3 of the cases. Ureteral 
injuries can easily be overlooked and cases may present with late complications such 
as urinoma, periureteral abscess, fistula, and stenosis [2].

Blunt, penetrating, or iatrogenic injuries of the bladder may occur. Bladder 
rupture is a common form of injury. Hematuria is observed in bladder injury. Pelvic 
fracture is present in almost all cases of bladder injury [2, 23]. Because the urine is 
sterile, peritoneal symptoms may only be observed in bladder perforation cases. 
Minor injuries may spontaneously heal within one to two weeks. Major injuries 
require surgical intervention. Urine output is reduced or absent in perforations. As a 
result of the resorption of urine from the peritoneum, urea increases in the blood [2].

10. Diaphragmatic injuries

Diaphragmatic injuries are usually diagnosed late as they do not cause obvious 
symptoms. Abdominal organs seen in the thorax on direct thorax should be suspected 
in case of pleural effusion. Diagnosis can be made with CT, MRI, thoracoscopy, and 
laparoscopy. Herniation can occur months or years after injury. Treatment is surgery.

11. Abdominal wall injuries

There is a risk of evisceration in penetrating injuries of the abdominal wall. Rectus 
hematoma is the most common form of injury. Since there is a possibility of multiple 
injuries in many abdominal organs in these patients, surgery is performed without 
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the need for DPL. First, the comorbid injuries and then the abdominal wall injury is 
addressed.

12. Injury to vascular structures

Both artery and vein injuries in the abdomen are life-threatening. Controlling both 
proximal and distal parts should be the main principle.

Solid organ damage can result in massive bleeding and hypovolemia. The primary 
complication of injury to hollow organs is abdominal or systemic sepsis. Failure to 
find anything in the laparotomy does not mean that the laparotomy was performed 
incorrectly.

13. General approach to abdominal trauma

1. Investigate any intra-abdominal bleeding.

2. Fix unstable vital signs due to shock and bleeding.

3. Determine if the source of bleeding is in the abdomen.

4. Decide if an urgent laparotomy is needed.

5. Thorough examination, laboratory, and radiological tests to determine if there is 
an occult intra-abdominal injury.

6. Monitor the patient with frequent physical examinations.

The causes of abdominal injuries vary by country. Most abdominal injuries in 
Europe are blunt trauma from traffic accidents. Gunshot wounds to the abdomen 
are the most common cause in Africa [28]. Although motor vehicle accidents are 
an important social problem in our country, stab injuries constitute the majority of 
abdominal injuries in our clinics. Most thoracic abdominal injuries are associated with 
other parts of the body such as the chest and limbs. Hemodynamic instability, chest 
and extremity injuries, and abdominal trauma should be questioned in patients with 
low Glasgow scores.

14. Conclusion

Although some studies put the mortality rate of abdominal injuries as high as 
25.8%, the overall mortality rate is 10% [29]. However, some other studies reveal that 
mortality rates vary between 15% and 17.1% [3, 22].

It should not be forgotten that the patient with abdominal trauma may have multi-
trauma. The patient’s vital signs, abdominal examination, and hematocrit should be 
checked at frequent intervals. Early surgical evaluation is important. It is important to 
remember that the main source of bleeding and shock may be the abdomen.

Nonoperative treatment can be applied in hemodynamically stable blunt abdomi-
nal trauma patients with normal physical examination findings [29]. Similarly, 
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hemodynamically stable patients with penetrating injuries can be treated non-opera-
tively in the absence of symptoms of peritonitis. These patients should be followed up 
with close clinical observation and imaging methods (CT, ultrasound).

When symptoms of hemodynamic instability and/or peritonitis are recognized, 
emergency surgery should be performed under the right conditions.

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 



Topics in Trauma Surgery

14

[1] Gad MA, Saber A, Farrag S, 
Shams ME, Ellabban GM. Incidence, 
patterns, and factors predicting mortality 
of abdominal injuries in trauma patients. 
North American Journal of Medical 
Sciences. 2012;4:129-134

[2] Sarsılmaz A, Kocakoç E. Abdominal 
Travma. Trd Sem. 2016;4:299-312

[3] Chalya PL, Mabula JB. Abdominal 
trauma experience over a two-year period 
at a tertiary hospital in north-western 
Tanzania: A prospective review of 396 
cases. Tanzania Journal of Health Research. 
Oct 2013;15(4):230-239. PMID: 26591698

[4] Idriss AM, Tfeil Y, Baba JS, 
Boukhary SM, Hamad B, Abdllatif M, 
et al. Abdominal Trauma: Five Years 
Experience in National Centre Hospital, 
Mauritania. 2018

[5] Hardcastle TC, Finlayson M, van 
Heerden M, Johnson B, Samuel C, 
Muckart DJJ. The prehospital burden 
of disease due to trauma in KwaZulu-
Natal: The need for Afrocentric trauma 
systems. World Journal of Surgery. 
2013;37(7):1513-1525

[6] Hardcastle TC, Oosthuizen G, 
Clarke D, Lutge E. Trauma, a preventable 
burden of disease in South Africa: 
Review of the evidence, with a focus on 
KwaZulu-Natal. South African Health 
Review. 2016;2016(1):179-189

[7] Göksel K. Trakeobronşiyal 
Yaralanmalar. In: Ertekin C, Taviloğlu K, 
Güloğlu R, Kurtoğlu M, editors. Travma. 
1. baskı. İstanbul: İstanbul Medikal 
Yayıncılık Ltd. Şti; 2005. pp. 841-845

[8] Soreide K. Epidemiology of major 
trauma. The British Journal of Surgery. 
2009;96:697-698

[9] Wiewióra M, Sosada K, Piecuch J, 
Zurawiński W. The role of laparoscopy 
in abdominal trauma—Review of the 
literature. Wideochir Inne Tech Malo 
Inwazyjne. 2011;6:121-126

[10] Abdominal Trauma—Procedures—
Clinical Pain Advisor [Internet]. 
2022. Available from: https://www.
clinicalpainadvisor.com/decision-
support-in-medicine/anesthesiology/
abdominal-trauma-procedures/

[11] John AM. In: Isenhour JL, Marx JA, 
editors. Abdominal Trauma. 7th ed. 
Missouri USA: Mosby, Inc; 2009.  
pp. 414-436

[12] Feliciano DV, Burch JM, 
Spjut-Patrinely V, Mattox KL, Jordan GL 
Jr. Abdominal gunshot wounds. An urban 
trauma center’s experience with 300 
consecutive patients. Annals of Surgery. 
1988;208:362-370

[13] Rignault DP. Abdominal trauma 
in war. World Journal of Surgery. 
1992;16:940-946

[14] Cushing BM, Clark DE, Cobean R, 
Schenarts PJ, Rutstein LA. Blunt and 
penetrating trauma—Has anything 
changed? The Surgical Clinics of North 
America. 1997;77(6):1321-1332

[15] Howes N, Walker T, Allorto NL, 
Oosthuizen GV, Clarke DL. Laparotomy 
for blunt abdominal trauma in a civilian 
trauma service. South African Journal of 
Surgery. 2012;50(2):30-32

[16] Bhagvan S, Turai M, Holden A, 
Ng A, Civil I. Predicting hollow viscus 
injury in blunt abdominal trauma with 
computed tomography. World Journal of 
Surgery. 2013;37(1):123-126

References



Abdominal Trauma
DOI: http://dx.doi.org/10.5772/intechopen.109615

15

[17] Nagy KK, Roberts RR,  
Joseph KT, Smith RF, An GC, 
Bokhari F, et al. Experience with over 
2500 diagnostic peritoneal lavages. 
Injury. 2000;31:479-482

[18] Davis RA, Shayne JP, Max MH, 
Woolfitt RA, Schwab W. The use of 
computerized axial tomography versus 
peritoneal lavage in the evaluation of 
blunt abdominal trauma: A prospective 
study. Surgery. 1985;98:845-850

[19] Mnguni MN, Muckart DJJ,  
Madiba TE. Abdominal trauma 
in Durban, South Africa: Factors 
influencing outcome. International 
Surgery. 2012;97(2):161-168

[20] Nicolau AE. Is laparoscopy still 
needed in blunt abdominal trauma. 
Chirurgia. 2011;106(1):59-66

[21] Tekin A, Küçükkartallar T, 
Vatansev C, Aksoy F, Belviranlı M, 
Kartal A. İntraabdominal Sepsiste Bogota 
Bag Uygulaması. Harran Üniversitesi Tıp 
Fakültesi Dergisi. 2006;3(3):77-81

[22] Suthar KD, Mewada BN. Abdominal 
injuries: An experience of 87 cases. 
The Journal of International Medical 
Research. 2012;1:1-8

[23] Mohamed El WA, Mohamed HR, 
Ali AN. Role of CT in Evaluation of 
Blunt Abdominal Trauma. International 
Journal of Medical Imaging. September 
2015;3(5):89-93. DOI: 10.11648/j.
ijmi.20150305.11

[24] Parks NA, Davis JW, Forman D,  
Lemaster D. Observation for 
nonoperative management of blunt 
liver injuries: How long is long enough? 
Journal of Trauma and Acute Care 
Surgery. 2011;70(3):626-629

[25] Caruso DM, Battistella FD,  
Owings JT, Lee SL, Samaco RC. 

Perihepatic packing of major liver 
injuries: Complications and mortality. 
Archives of Surgery. 1999;134(9): 
958-962. discussion 962-963.  
DOI: 10.1001/archsurg.134.9.958

[26] Bruce PJP, Helmer SD,  
Harrison PB, Sirico T, Haan JM. 
Nonsurgical management of blunt 
splenic injury: Is it cost effective? 
American Journal of Surgery. 
2011;202(6):810-816

[27] Skattum J, Titze TL, Dormagen JB, 
Aaberge IS, Bechensteen AG, Gaarder PI, 
et al. Preserved splenic function after 
angioembolisation of high grade injury. 
Injury. 2012;43(1):62-66

[28] Ntundu SH, Herman AM, Kishe A, 
Babu H, Jahanpour OF, Msuya D, et al.  
Patterns and outcomes of patients 
with abdominal trauma on operative 
management from northern Tanzania: A 
prospective single Centre observational 
study. BMC Surgery. 2019;19(1):1-10. 
DOI: 10.1186/s12893-019-0530-8

[29] Okuş A, Sevinç B, Ay S, Arslan K, 
Karahan Ö, Eryılmaz MA. Conservative 
management of abdominal injuries. 
Turkish Journal of Surgery/Ulusal 
cerrahi Derg. 2013;29(4):153


