
 

  
 

 

X 

Blunt Abdominal Trauma In Adults, 

Conservative Treatment Versus 

Surgical Intervention. 

An Essay Submitted For Partial Fulfillment Of 

Master Degree In General Surgery 

Presented By 

Mohamed Abdel Hamid Rabie 

M.B.B.CH 

Under supervision of 

Prof. Dr. Amr Abdelmonem Sherif 

Professor of General Surgery 

Faculty of medicine, Ain Shams University 

Dr. Mohammed Kandeel Abdel Fattah 

Assist. Professor of General Surgery 

Faculty of medicine, Ain Shams University 

Dr. Ahmed Elsayed Morad 

Lecturer of General Surgery 

Faculty of medicine, Ain Shams University 

Faculty of Medicine 

Ain Shams University 

Cairo - 2007



 

  
 

 

I 

LLLIIISSSTTT   OOOFFF   AAABBBBBBRRREEEVVVIIIAAATTTIIIOOONNNSSS   
ATLS Advanced Trauma Life Support 

ABG Arterial blood gases 

AAST  American Association for the Surgery of Trauma 

AAI Ankle-ankle index 

ABI Ankle-brachial index 

ACTH Adrenocorticotropic hormone 

ADH Antidiuretic hormone 

APTT Activated partial thromboplastin time 

AST Aspartate aminotransferase 

ALT Alanine aminotransferase 

AIS Abbreviated Injury Scale 

BAT Blunt abdominal trauma 

CVP Central venous pressure 

CBD Common bile duct 

DPL Direct peritoneal lavage 

ECG Electrocardiogram 

ERCP Endoscopic Retrograde Cholangeography 

FAST Focused Abdominal Sonogram of Trauma 

IMA Inferior mesenteric artery 

IMV Inferior mesenteric vein 

IVU Intravenous urography 

IAP Intra-abdominal pressure 

LDH Lactate dehydrogenase 

MRI Magnetic resonance imaging 

MRP Magnetic resonance pancreatography 

MODS Multiple organ dysfunction syndrome 

OPSI Overwhelming postsplenectomy infection 

PT Prothrombin time 

RBC Red blood cell 

RTS Revised Trauma Score 

SMA  Superior mesenteric artery 

SMV Superior mesenteric vein 

TNCC Trauma Nursing Core Course 

UPJ Uretropelvic junction 

wbc White blood cell 



 

  
 

 

II 

LLLIIISSSTTT   OOOFFF   TTTAAABBBLLLEEESSS   
1 Glasgow Coma Scale 27 

2 Trauma Score 34 

3 Revised Trauma Score 35 

4 Clinical findings associated with the four classes of 

hemorrhagic shock. 

37 

5 Frequency and incidence of organ injury 77 

6 The Abbreviated Injury Scale. 78 

7 CT based score for the severity of splenic injuries. 81 

8 Spleen Injury Scale 86 

9 Liver Injury Scale 88 

10 CT based liver injury classification system 90 

11 Characteristics of Selected Commercially Available 

Tissue Glues and Sealants. 

110 

12 Extrahepatic Biliary Tree Injury Scale 129 

13 Incidence of Findings Suggestive of Blunt Mesenteric 

and Bowel Injury in True Positive and False Positive 

CT Scans 

137 

14 AAST Organ Injury Scales for GI Tract 143 

15 AAST Organ Injury Scales for Pancreas and 

Duodenum 

169 

16 Factors Determining Severity of Duodenal Injury 191 

17 Diaphragm Injury Scale 200 

18 Criteria for Imaging of Renal Injuries 202 

19 AAST Organ Injury Scales for Urinary Tract 206 

20 Abdominal Vascular Injury Scale 228 

21 Recommended Treatment for Abdominal 

Compartment Syndrome According to Intra-

Abdominal Pressure 

233 



 

  
 

 

III 

LLLIIISSSTTT   OOOFFF   FFFIIIGGGUUURRREEESSS   
No Figure Page 

1 Plain x-ray of the neck. 47 

2 Plain x-ray of the neck. 47 

3 Plain x-ray of the abdomen. 47 

4 Intravenous urography. 49 

5 Four transducer positions in FAST. 51 

6 
Sagittal ultrasound image of liver, kidney, and 

diaphragm yields normal findings. 
53 

7 

Sagittal ultrasound image of right upper quadrant shows 

blood between liver and kidney and between liver and 

diaphragm. 

53 

8 Normal CT appearance of the abdomen. 55 

9 
Axial contrast-enhanced CT scan shows Splenic 

laceration and subhepatic blood. 
57 

10 
Axial contrast-enhanced CT scan shows hepatic 

laceration. 
57 

11 
Axial contrast-enhanced CT scan shows Pancreatic 

laceration and haemoperitoneum. 
59 

12 
Axial contrast-enhanced CT scan shows laceration of the 

Lt kidney. 
59 

13 MRI scan of the  abdomen. 60 

14 Semiopen technique for peritoneal lavage. 65 

15 
Sagittal oblique contrast-enhanced sonography scan 

shows large central hypoechoic area within spleen. 
80 

16 
Axial contrast-enhanced CT scan shows Grade 3 splenic 

laceration with active bleeding. 
82 

17 
Axial contrast-enhanced CT scan shows grade 4 splenic 

rupture. 
82 

18 
CT scans show splenic and renal laceration with rib 

fractures. 
82 



 

  
 

 

IV 

19 
Axial contrast-enhanced CT scan shows Intra-

abdominal bleeding with splenic laceration. 
82 

20 Axial d CT scan shows Splenic subcapsular hematoma. 82 

21 Grades of splenic injury. 85 

22 Mobilization of the spleen. 87 

23 Plane of dissection. 87 

24 Axial contrast-enhanced sonogram reveals liver injury. 89 

25 
Sonogram shows large non homogeneous hyperechoic 

area in right lobe of liver. 
89 

26 Grade I hepatic injury. 91 

27 Grade II hepatic injury. 91 

28 Grade II hepatic injury. 91 

29 Grade III hepatic injury. 91 

30 Grade III hepatic injury. 92 

31 Grade IV hepatic injury. 92 

32 Grade IV hepatic injury. 92 

33 Grade V hepatic injury. 92 

34 Active intra hepatic hemorrhage. 93 

35 Pringle maneuver. 98 

36 Manual compression of hepatic injury. 99 

37 Perihepatic packing. 100 

38 Hepatic vascular isolation. 104 

39 
Hepatic vascular isolation with a 9 mm endotracheal 

tube 
105 

40 Veno-venous bypass. 107 

41 Hepatotomy with selective ligation. 113 

42 
Controlling hemorrhage from a transhepatic penetrating 

wound. 
115 

43 Hepatic abscess. 123 



 

  
 

 

V 

44 Subphrenic abscess. 123 

45 Biloma. 124 

46 
Radiograph obtained during percutaneous catheter 

drainage of the biloma. 
124 

47 Treatment of hepatic injuries. 126 

48 Laceration of the gallbladder. 130 

49 Intrahepatic bile duct leak. 130 

50 
Axial contrast-enhanced CT scan shows retroperitoneal 

heamatomas. 
133 

51 
Axial contrast-enhanced CT scan shows bilateral psoas 

bleeds. 
133 

52 Evaluation of blunt injury to a hollow viscus. 138 

53 
Abdominal plain X-ray "erect position" showing air 

under the diaphragm. 
139 

54 
Barium meal follow-through showing leakage of the dye 

indicating bowel perforation. 
139 

55 
Axial contrast-enhanced CT scan shows hematoma in 

ceacum. 
140 

56 
Axial contrast-enhanced CT scan shows mesenteric 

bleeding. 
140 

57 CT scan of the pelvis showing Perforated rectum. 140 

58 
Axial contrast-enhanced CT scan shows Perforated 

bowel with haemoperitoneum. 
140 

59 Treatment of gastric injury. 142 

60 Treatment of small bowel injury. 147 

61 Algorithm outlines the treatment of colon injury. 149 

62 Treatment of rectosigmoid or rectal injury. 152 

63 Presacral drainage. 153 

64 Abdominal CT showing post-traumatic pancreatitis. 161 

65 
Axial contrast-enhanced CT scans show superficial 

pancreatic laceration without duct injury. 
161 



 

  
 

 

VI 

66 
Axial contrast-enhanced CT scan shows deep pancreatic 

laceration. 
161 

67 Fracture of the pancreatic neck. 162 

68 
Disruption of the pancreatic duct with a large fluid 

collection. 
163 

69 Contusion to the body of the pancreas. 165 

70 Algorithm outlines the treatment of pancreatic injury. 170 

71 
Large pseudocyst due to transection of the pancreatic 

duct. 
172 

72 Distal pancreatectomy with and without splenic salvage. 175 

73 Roux-en-Y pancreaticojejunostomy. 178 

74 Duodenal diverticularization. 183 

75 Pyloric exclusion. 184 

76 Duodenal injury. 189 

77 Algorithm outlines the treatment of duodenal injury. 192 

78 Axial CT scan shows duodenal hematoma. 193 

79 Ruptured diaphragm with stomach herniation. 201 

80 Algorithm outlines management of renal injuries. 203 

81 Renal injury. 204 

82 AAST classification of renal injuries. 205 

83 Intraoperative appearance of shattered kidney. 209 

84 Steps in renal reconstruction. 212 

85 Right upper ureteral injury. 216 

86 Management of ureteral injuries. 217 

87 Steps in ureteroureterostomy. 219 

88 Left medial visceral rotation. 225 

89 Kocher's maneuver. 226 

90 Right medial visceral rotation. 227 

91 
Axial contrast-enhanced CT scan shows rectus sheath 

hematoma. 
230 



 

  
 

 

VII 

CCCOOONNNTTTEEENNNTTTSSS   

 Introduction. 1 

 Aim of the work. 3 

 Review of Literature:  

 Pathophysiology of blunt abdominal trauma. 4 

 Management of blunt abdominal trauma. 11 

 Scoring system 32 

 Shock and fluid resuscitation. 36 

 Lab Studies. 40 

 Diagnostic procedures. 45 

 Specific organ injury in blunt abdominal 

trauma. 

77 

 Management of blunt abdominal trauma 

during pregnancy. 

236 

 References. 241 

 English Summery. 265 

 Arabic Summary.  

 

 

 



 

  
 

 

VIII 

 

 

 

 

ARABIC SUMMARY 



 

  
 

 

IX 

الملخص العربي 

ذؼذ اطاتاخ انثطٍ انغٛش َافزج يٍ أٔسغ اسثاب الإطاتاخ اَرشاساً ٔانرٙ قذ 

ذؤد٘ انٙ إَاع يخرهفح يٍ اطاتاخ الأػؼاء انذاخهٛح ٔ قذ ذرشأح خطٕسج الإطاتح 

كًا ٔأٌ ذشخٛض دالاخ الإطاتح داخم انثطٍ ذؼذ يٍ . يٍ خفٛفح إنٗ يًٛرح

. انرذذٚاخ انرٙ ذٕاجّ انجشاح فٙ دٛاذّ انًُٓٛح

كافح الأػشاع ًٚكُٓا أٌ ذظٓش أشُاء انكشف ػهٗ انًشٚغ انًظاب ٔرنك فٙ 

ُْٔا ذكًٍ انظؼٕتح فٙ دالاخ اطاتاخ انثطٍ انغٛش . أشُاء اجشاء فذض انثطٍ

. يثاششج انًظادثح تاطاتاخ أخشٖ يصم إطاتاخ انشأس

ْزا ٔقذ ذى انرٕطم إنٗ ٔسائم ػذٚذج نرشخٛض إطاتح الأػؼاء انذاخهٛح فٙ 

دالاخ اطاتاخ انثطٍ انغٛش َافزج يصم الأشؼح انًقطؼٛح ٔالأشؼح انرهٛفزَٕٚٛح 

ٔٚؼرًذ اخرٛاس انٕسٛهح انًُاسثح نهرشخٛض ػهٗ . ٔانغسٛم انثشٚرَٕٙ انرشخٛظٙ

يغ انٕػغ تالإػرثاس ػشٔسج اجشاء . دسجح شثاخ انٕظائف انذٕٛٚح نهًظاب

. الإسؼافاخ الأٔنٛح نهًشٚغ قثم انششٔع فٙ اداء انفذٕطاخ انرشخٛظٛح

ٔٚؼذ انكثذ ٔانطذال اكصش الأػؼاء اطاتح َرٛجح لاطاتاخ انثطٍ انغٛش َافزج 

ٔنكٍ يغ انرطٕس , ٔدرٗ أػٕاو قهٛهح كاٌ ػلاض ْزج انذالاخ ْٕ انرذخم انجشادٙ 

انذانٙ فٙ ٔسائم انرشخٛض ٔانؼلاض يغ اسرخذاو الأشؼح انرذاخهٛح نؼلاض تؼغ 

 %  50 انٙ 20انذالاخ يًا أدٖ انٗ اَخفاع َسثح انرذخم انجشادٙ انٙ يا تٍٛ 

. يٍ اجًانٙ انذالاخ

ُٔٚثغٙ انٕػغ فٙ الإػرثاس انًؼاػفاخ انرٙ ًٚكٍ أٌ ذذذز يغ اسرخذاو 

انؼلاض انرذفظٙ يصم ٔجٕد اطاتاخ تاػؼاء اخشٖ تانجسى ٔانرٙ ذسرذػٙ انرؼايم 

. أٔ دذٔز َزٚف داخهٙ فٙ ٔقد لادق أشُاء فرشج انؼلاض انرذفظٙ, يؼٓا ػهٗ دذج

ٔلاذزال اطاتاخ الأػؼاء انًجٕفح ْٙ الأطؼة يٍ دٛس انرشخٛض يغ 

انؼهى تأٌ ٔجٕدْا ٚؤد٘ انٙ ذغٛٛش جزس٘ فٙ خطح انؼلاض ٔانرذٕل إنٗ انرذخم 

. انجشادٙ

يغ َذسج اطاتاخ انثُكشٚاس ٔالإشُٗ ػشش إلا أَٓا ذثقٗ طؼثح انرشخٛض َظشا 

َٔظشا نهؼٕاقة انٕخًٛح انرٙ قذ ذذذز َرٛجح نهرأخٛش فٙ . نًٕقؼًٓا انرششٚذٙ

. ذشخٛض ْزِ الإطاتاخ يًا ٚجؼهٓا يٕػغ اْرًاو خاص

ٔنقذ اطثخ انؼلاض انرذفظٙ لإطاتاخ انثطٍ انغٛش َافزج شائؼاً فٙ كصٛش يٍ 

انًجرًؼاخ يغ الإػرًاد ػهٙ ذٕافش انكفاءاخ انجشادٛح ٔالأشؼح انرشخٛظٛح ٔانقذسج 

 .ػهٗ ذذهٛهٓا انرذهٛم انظذٛخ
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1 

IIINNNTTTRRROOODDDUUUCCCTTTIIIOOONNN   

Trauma represents a major public health problem. It is the 

principal cause of death during the first half of normal human 

life span and the 4th leading cause of death in all age groups.
(1)

 

Most countries of the world are experiencing arise in the 

incidence of trauma, but the most spectacular increase has been 

in the developing countries. Proliferation of roads and use of 

vehicles has led to rapid increase in injuries and deaths.
(2)

 

Abdominal trauma may be broadly classified into blunt 

(non-penetrating) and penetrating trauma.
(3)

 

Motor vehicle accidents account for 75% of cases of blunt 

abdominal trauma (BAT).
(3)

 

BAT is a leading cause of morbidity and mortality among 

all age groups.
(4)

 

Identification of serious intra-abdominal pathology is often 

challenging. Many injuries may not manifest during initial 

assessment and treatment period.
(4)

 

The mechanism of injuries often directs the physician's 

attention to potentially life threatening intra-abdominal 

pathology.
(4)

 

The severity of injury is related to the force and duration of 

impact, as well as the patient's contact area.
(3)

 

The forces implicated in injuries to intra-abdominal 
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structures involve 2 primary mechanisms of injury namely 

compression forces and deceleration forces.
(4)

 

The conservative management of BAT became well 

accepted and well documented in the medical literature. This 

rule is more apparent in children and in cases of renal, splenic, 

hepatic and retroperitoneal injuries where most patients respond 

adequately to such an approach. On the other hand 

complications of such conservative management were also 

documented.
(5)

 

Assessment and management of patients with BAT remains 

a challenge for emergency surgeons.
(6)

 

The spectrum of injury ranges from trivial to catastrophic 

injuries. Thus initial assessment, resuscitation and investigation 

of a patient with abdominal trauma must be individualized.
(6)

 

The main problem with all abdominal injuries lies in 

establishing the correct diagnosis soon enough to prevent death 

and limit morbidity.
(7) 

Exploratory laparotomy was the primary method of 

screening patients with BAT. However, the recent advances in 

diagnostic imaging procedures have decreased the rate of 

negative explorations.
(8)

 

The new concepts of conservative treatment of patients with 

BAT represent an area of controversy among surgeons.
(8)
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AAAIIIMMM   OOOFFF   TTTHHHEEE   WWWOOORRRKKK   

Blunt Abdominal Trauma has often proved to be 

the trauma surgeon's nemesis. And here comes the 

debate…  

How shall we manage? 

Any surgeon is familiar with a case for which he 

decided a conservative treatment but unfortunately 

it ends in a laparotomy. On the other hand, who 

didn’t face a negative laparotomy for a 

traumatized patient? 

“The aim of this review is to put a hand on the 

best way in management the patient with blunt 

abdominal trauma. 

To be aware when and how to conserve and 

when to say yes, it’s the time for surgical 

intervention.” 


