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Background
Blunt abdominal Trauma in Australia accounts for 70-90% of all abdominal injuries; the most common causes are
motor vehicle accidents, fall and assaults.
At The Royal Melbourne Hospital abdominal trauma accounts for 6% of all major trauma injuries, the most
common mechanisms are motor vehicles, motor bike, pedestrians and high falls. 34% of these cases require an
operation and 12% require angioembolisation1. The most common blunt abdominal injuries at RMH are to the
liver, spleen, kidney and mesentery.

Changes in the management of blunt abdominal trauma
Early in the twentieth century, abdominal trauma was associated with high mortality and a low threshold for
laparotomy 2. A major change in the paradigm of the management of blunt abdominal trauma was the
introduction of non-operative management.
This coincided with the widespread availability of CT scans and the introduction of angioembolisation as a
common procedure for the management of solid organ injuries 3-6. In combination this shift has resulted in the
reduction in the morbidity associated with laparotomy 7-10. However, non-operative management has its
shortcomings with missed concomitant intraabdominal injuries, failed angioembolisation and missed high grade
solid organ injuries may result .
The aim is to select patients who are most likely to benefit from non-operative management, to reduce non
therapeutic laparotomy rates and to rationalise the use of computed tomography .

Diagnosis of an Abdominal Injury
Diagnosis remains a challenge in blunt abdominal trauma. Blunt abdominal injuries commonly occur as multi
system injuries with no obvious external signs of trauma. Abdominal trauma management should be aimed at
Identification of injury and determining the best course of treatment i.e. laparotomy/ angiography/observation.
Diagnostic peritoneal lavage (DPL) has a high sensitivity (95%) and specificity (99%)for the detection of
intraperitoneal haemorrhage11 . However, DPL does not exclude retroperitoneal injury and is invasive with a 1% risk
of complications13 .CT scanning is seen as the “gold standard” in assessment, investigation and management of
blunt abdominal trauma due to its sensitivity of 92-97.6% and specificity of 98.7% 14. Advantages include noninvasive nature, the ability to exclude retroperitoneal injuries and the ability to grade solid organ injury. The
negatives being radiation dose, questionable performance in detecting patient with hollow organ injuries 15-17 and
the difficulty of getting an unstable patient to the CT scanner.
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FAST (Focused Assessment with Sonography for Trauma) is an abbreviated search for intraperitoneal fluid which
may indicate intraabdominal haemorrhage. A FAST examination can be completed in about 2.5 minutes, is noninvasive and earlier studies which evaluated the performance of FAST reported sensitivity and specificity
comparable to that of DPL and CT18, 19. However a FAST scan results are questionable in the haemodynamically
stable patient.

Decision Making in Blunt Abdominal Trauma
Management of haemodynamically unstable patients SBP<90mmHg
A FAST scan in haemodynamically unstable patients should determine the need for laparotomy 14, 20-26. The
sensitivity and specificity of FAST in the detection of haemoperitoneum in haemodynamically unstable patients
has been reported as high as 100% 56 61, with the presence of intraperitoneal fluid outside the pelvic cavity strongly
associated with intraabdominal injury 57-60. The exception the this are in patients with isolated pelvic fluid in
women of reproductive age and children58 59.
A negative FAST in a haemodynamically unstable patient reliably excludes the abdomen as the source of
haemodynamic instability (NPV= 93%, 90% for any intraabdominal injury, 99% for intraabdominal injuries requiring
surgical intervention, 100% for fatal intraabdominal injuries 20) . If FAST results are negative, other causes of
haemodynamic instability must be searched during the secondary survey.
Management of haemodynamically stable patients
For haemodynamically stable patients, the key decision to make is whether the patient requires CT scan, or a
period of observation with serial abdominal examination.
FAST cannot be used to rule out intraabdominal injury due to its low sensitivity

26-32

If intraabdominal injury is suspected, a more definitive assessment such as CT scans is required.
Equivocal or positive results from FAST or abdominal exam warrant further investigation and management
according to the patients clinical and physiological status
Predictive Factors of intraabdominal injury requiring CT evaluation
The purpose of these evidence-based predictive factors is to assist in the identification of patients who may
benefit from abdominal CT evaluation, while reducing the number of unnecessary CT scans33. In the case where
the patient’s haemodynamic stable deteriorates but FAST is negative and no extraabdominal sources of bleeding
are identified, an urgent abdominal CT scan is required to identify any active arterial bleeding associated with

intraabdominal injury14, 34-37.
Therefore, the predictors must be utilised with the clinical judgement to rationalise the use of CT
scanning. The practical utility of some laboratory measurements assessed as predictive factors of
intraabdominal injury may also be limited, depending on the institution’s practice (e.g. clinicians of the
multidisciplinary panel advised that haematuria > 24RBC/HPF and haematocrit < 30% were not
practical measurements to be utilised for clinical practice).
The presence of any of the predictive factors of intraabdominal injury requiring CT evaluation, in
conjunction with the clinician’s judgement, recommends that obtaining an abdominal CT scan is
strongly considered.
Predictive Factors of intraabdominal injury may require CT evaluation:


Abnormal chest, abdo/pelvis x-rays



Long Bone Fractures



Abnormal abdominal, pelvis examination



Costal Margin Tenderness



Abnormal FAST



Seatbelt sign



Intubation and/or GCS< 14



Haematuria



SBP < 980mmHg



Haemocrit <30%



Multiple Injuries



AST >110 IU/L and ALT > 63 IU/L



Base Deficit <-3 WBC > 10, 000/mm3
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Patients who do not present with any of the predictive factors of intraabdominal injury requiring CT evaluation,
and have no other presenting problems requiring further investigation or management may be observed with
serial abdominal examination and discharged if no reason for admission is found.

Serial Abdominal Examinations
Evaluation of the abdomen includes inspection, looking for external signs of injury such as open wounds, or
significant bruising and/or abrasions of the abdominal wall. Palpation of the abdomen is used to assess for
tenderness, rigidity, and guarding and / or peritoneal signs. Many, although not all, patients with an abdominal
injury complain of tenderness, and peritoneal signs may be present if there is injured bowel. Auscultation to assess
for presence or absence of bowel sounds.

CT Results
Patients with no findings on CT
The negative predictive value for CT for diagnosis of intraabdominal injuries is 99.8%, therefore the majority of
haemodynamically stable patients with no findings on CT may be discharged after a period of observation and
serial abdominal examination 38, 39.
Hollow organ injury is a rare event (1-3.2 % of blunt trauma admissions 40). Missed hollow organ injuries account
for up to 58% of delayed laparotomy due to blunt trauma.
The sensitivity of CT in the diagnosis of small intestine injury has been reported by as low as 75%16 and 64% for
bowel or mesenteric injury17 therefore serial abdominal examination is of high importance.
Patients who are not clinically evaluable (GCS < 15) should be admitted with suspicion of hollow organ injury.
Patients with equivocal physical examination, neurologic injury or multiple extraabdominal injuries, should also be
admitted for observation because these are all factors that can reduce the reliability of abdominal examination
14, 41.

Patients with isolated intraperitoneal fluid found on CT
CT findings of unexplained free fluid in the absence of significant solid organ injuries was present in 93.5% of
patients with confirmed hollow organ injury 42 . Isolated intraperitoneal fluid findings raise a high suspicion of
hollow organ injury. Management decisions for these patients can be aided by determining the amount of free
fluid on CT scans.
The amounts of fluid were determined as
Size

Definition & Space

Small

fluid limited to one: Perisplenic, perihepatic space, Morrison’s
pouch, right/left paracolic gutter
volume: 100-200ml

Medium

Normal GCS, no abdominal
tenderness
Low Risk

fluid in one: perisplenic, perihepatic space, Morrison’s pouch,
right/left paracolic gutter AND in the pelvis
volume: 200-500ml

Large

Management

fluid in two or more locations: perisplenic, perihepatic space,
Morrison’s pouch, right/left paracolic gutter AND in the pelvis

High risk, patients should be
admitted regardless of
abdominal assessment.

volume: >500ml
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Patients with signs of hollow organ injury found on CT
CT is still considered the “modality of choice” for diagnosing small bowel perforation because of its high sensitivity
to extraluminal air (100% sensitivity when CT was obtained more than 8 hours after injury) 42, 43.
Other signs of hollow organ injury include:


High density ascites (sensitivity 100%, >8 hours after injury) and mesenteric fat obliteration (sensitivity 100%
>12 hours) in the absence of other visceral injury have also been described as sensitive CT findings
demonstrating hollow organ injury.



Bowel thickening has also been described as a significant CT finding, found in 29% of patients with hollow
organ injury . However, these values were derived from a study with a population of only 12 patients with
confirmed hollow organ injury and further studies are required with larger population sizes to validate the
sensitivity of these CT signs.

The successful use of oral contrast for the detection of hollow organ injuries has also been described Some
studies have described high sensitivity (82-95%)44, 45 46, 47 of CT without oral contrast in the detection of hollow
organ injuries, but the injuries described were major injuries, and less obvious injuries may still be missed.
When CT evaluation indicates the presence of hollow organ injury, exploratory laparotomy for surgical
management of the injury is required. Otherwise, patients are observed with serial abdominal examination. When
hollow organ injury is suspected based on clinical signs without CT findings, it is recommended that exploratory
laparotomy is considered with a low threshold to reduce complications resulting from delayed treatment of
hollow organ injuries . Oral contrast may be valuable in the detection of hollow organ injuries that may be missed
by CT scan without oral contrast.
Patients with active contrast extravasation found on CT
Contrast extravasation found on CT is a sign of active bleeding, and patients who present with this sign may
require immediate surgical or angiographic intervention especially if they become unstable. The sensitivity of
multidetector CT in the detection of active intraabdominal bleeding has been reported to be 87.5-100% and
specificity 99.5-100%48, 49.
The decision is between nonoperative management (including angioembolisation) and surgical management of
haemodynamically stable patients with intraperitoneal contrast extravasation

Predictors of failed conservative management
High Risk for failed non-operative management in liver, spleen and pancreas 9, 50,51, 52


High Grade Injury



Exceeding one unit of blood/ and or increasing transfusion requirements



Presence of other abdominal injuries
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Quick Reference Guide
Indications for immediate laparotomy
 SBP < 90mmHg & +ve Fast
 Active extravisation of oral contrast
Predictors for CT scanning


Abnormal chest, pelvis, lumbar x-ray



Abnormal abdominal, pelvis or lumbar examination



Abnormal FAST



Intubation and/or GCS< 14



SBP < 90mmHg



Multiple Injuries



Long Bone Fractures



Costal Margin Tenderness



Seatbelt sign



Haematuria



Haemocrit <30%



AST >110 IU/L and ALT > 63 IU/L



Base Deficit <-3 WBC > 10, 000/mm3

Predictors for laparotomy
 Physiological deterioration


Worsneing abdominal examination



High grade solid organ injuries



High/ increasing transfusion requirements



Failed angioembolisation



Multiple intrabdomoninal injuries



Unxplained fever or leukocytocsis



Hollow viscous signs on CT abdomen



Signs of hollow viseral injury on abdominal CT scan
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Patient admitted with suspected
blunt abdominal injury
Primary survey (CXR/PXR)
Identify life threatening haemorrhage
Stop external blood loss
Commence fluid resuscitation

Yes

Yes

Is the FAST
positive?

Is the
SBP<90mmHg?
No

No

Secondary survey to identify other
sources of haemorrhage/injuries

Trauma Laparotomy
+/- OPSTAT

Yes

Abdominal CT
+/- contrast

Is there 1 or more
predictive factors of
intraabdominal injury
(IAI) present?

No
No

No

Is the CT
abnormal?
Yes
Yes

Hollow viscus
injury

No
No

Positive for
free fluid?
Yes

Predicitive Factors for Laparotomy
Physiological deterioration
Worsening abdminal exam
High grade sold organ injuries
High and /or increasing transfusion
requirements
Failed angioembolisation
Multiple intraabdominal injuries
Unexplained Fever
Hollow viscus injury on abdo CT

Yes
Consider
angioembolisation

Is there contrast
extravasation?

No
Admit and serial abdominal exam and
monitor for signs of the
"predictive need for laparotomy"

Yes

Is there physiological deterioration and/or
worsening abdominal exam

No

Predicitive Factors of
Intrabdominal Injury (IAI)
Abnormal chest, pelvis xrays
Abnormal chest, pelvis exam
Abnormal FAST
Intubation and/or GCS <14
SBP <90mmHg
Multiple injuries
Long bone fractures
Seatbelt sign
Macroscopic Heamaturia

Discharge if no other reason
for admission

© V1 Endorsed by the Advisory Committee on Trauma July 2012

Page 6 of 8

BLUNT ABDOMINAL TRAUMA GUIDELINE
References
1.
Santos R GK. Abdominal Trauma Data Trauma Registry. Melbourne: The Royal Melbourne Hospital; May
2012.
2.
Leenen L. Abdominal trauma: from operative to nonoperative management. Injury-International Journal
of the Care of the Injured. 2009; 40(S62-S68.).
3.
Wu S-C, Chow K-C, Lee K-H, Tung C-C, Yang A, Lo C-J. Early selective angioembolization improves
success of nonoperative management of blunt splenic injury. American Journal of Surgery. 2007; 73(9): 897-902.
4.
Gaarder C, Naess P, Eken T, et al. Liver injuries - Improved results with a formal protocol including
angiography. Injury-International Journal of the Care of the Injured. 2007; 38: 1075-1083.
5.
Wei B, Hemmila M, Arbabi S, Taheri P, Wahl WL. Angioembolization reduces operative intervention for
blunt splenic injury. Journal of Trauma injury infection and critical care. 2008; 64(6): 1472-1477.
6.
Wallis A, Kelly M, Jones L. Angiography and embolisation for solid abdominal organ injury in adults - a
current perspective. World Journal of Emergeny Surgery. 2010; 5(18).
7.
Giannopoulos GA, Katsoulis IE, Tzanakis NE, Patsaouras PA, MK. D. Non-operative management of blunt
abdominal trauma. Is it safe and feasible in a district general hospital? Scandinavian Journal of Trauma
Resuscitation and Emergency Medicine. 2009; 17(1): 22.
8.
Velmahos G, Toutouzas K, Radin, et al. High success with nonoperative management of blunt hepatic
trauma: the liver is a sturdy organ. Archives of Surgery. 2003; 138(5): 475-480.
9.
Bala M, Edden Y, Mintz Y, et al. Blunt splenic trauma: Predictors for successful non-operative
management. Israel Medical Association Journal. 2007; 9(12): 857-861.
10.
Malhotra AK, Fabian TC, Croce MA, et al. Blunt hepatic injury: a paradigm shift from operative to
nonoperative management in the 1990s. Annals of Surgery. 2000; 231(6): 804-813.
11.
Nagy K, Roberts R, Joseph K, et al. Experience with over 2500 diagnostic peritoneal lavages. Injury. 2000;
31(7): 479-482.
12.
Jansen J, Yule S, Loudon M. Investigation of blunt abdominal trauma. British Medical Journal. 2008;
336(7650): 938-942.
13.
Dupriest R, Rodriguez A, Khaneja S, et al. Open Diagnostic Peritoneal Lavage in Blunt Trauma Victims.
Surgery Gynecology & Obstetrics. 1979; 148(6): 890-894.
14.
Hoff W, Holevar M, Nagy K, et al. Practice management guidelines for the evaluation of blunt abdominal
trauma: the East practice management guidelines work group. Journal of Trauma-Injury Infection and Critical
Care. 2002; 53(3): 602-615.
15.
Karamercan A, Yilmaz TU, Karamercan MA, B. A. Blunt abdominal trauma: evaluation of diagnostic
options and surgical outcomes. Travma Acil Cerrahi Derg. 2008; 14(3): 205-210.
16.
Salimi J, Bakhtavar K, Solimani M, Khashayar P, Meysamie AP, . ZM. Diagnostic accuracy of CT scan in
abdominal blunt trauma. Chin J Traumatol. 2009; 12(2): 67-70.
17.
Butela ST, Federle MP, Chang PJ, et al. Performance of CT in detection of bowel injury. AJR Am J
Roentgenol. 2001; 176(1): 129-135.
18.
Levins TJEN-. The use of ultrasound in blunt trauma. Journal of Emergency Nursing. 2000; 26(1): 15-19.
19.
Rozycki G, Shackford S. Ultrasound, what every trauma surgeon should know. Journal of Trauma-Injury
Infection and Critical Care. 1996; 40(1): 1-4.
20.
Farahmand N, Sirlin CB, Brown MA, et al. Hypotensive patients with blunt abdominal trauma:
performance of screening US. Radiology. 2005; 235(2): 436-443.
21.
Soundappan S, Holland A, Cass D, A. L. Diagnostic accuracy of surgeon-performed focused abdominal
sonography (FAST) in blunt paediatric trauma. Injury. 2005; 36(8): 970-975.
22.
Lee B, Ormsby E, McGahan J, Melendres G, Richards J. The utility of Sonography for the triage of blunt
abdominal trauma patients to exploratory laparotomy. American Journal of Roentgenology. 2007; 188(2): 45.
23.
Ma O, Kefer M, Stevison K, J. M. Operative versus nonoperative management of blunt abdominal trauma:
Role of ultrasound-measured intraperitoneal fluid levels. American Journal of Emergency Medicine. 2001; 19(4):
284-286.
24.
Rose JS, Richards JR, Battistella F, Bair AE, McGahan JP, Kuppermann N. The fast is positive, now what?
Derivation of a clinical decision rule to determine the need for therapeutic laparotomy in adults with blunt torso
trauma and a positive trauma ultrasound. Journal of Emergency Medicine. 2005; 29(1): 15-21.
25.
Soudack M, Epelman M, Maor R, et al. Experience with focused abdominal sonography for trauma (FAST)
in 313 pediatric patients. Journal Of Clinical Ultrasound. 2004; 32(2): 53-61.
26.
Holmes JF, Brant WE, Bond WF, Sokolove PE, N. K. Emergency department ultrasonography in the
evaluation of hypotensive and normotensive children with blunt abdominal trauma. Journal of Pediatric Surgery.
2001; 36(7): 968-973.
27.
Sirlin C, Brown M, Andrade-Barreto O, et al. Blunt abdominal trauma: clinical value of negative screening
US scans. Radiology. 2004; 230(3): 661-668.
28.
Stengel D, Bauwens K, Sehouli J, et al. Emergency ultrasound-based algorithms for diagnosing blunt
abdominal trauma. Cochrane Database Systematic Reviews. 2008; CD00446(2).

© V1 Endorsed by the Advisory Committee on Trauma July 2012

Page 7 of 8

BLUNT ABDOMINAL TRAUMA GUIDELINE
29.
Holmes JF, Gladman A, CH. C. Performance of abdominal ultrasonography in pediatric blunt trauma
patients: a meta-analysis. Journal of Pediatric Surgery. 2007; 42(9): 1588-1594.
30.
Stengel D, Bauwens K, Sehouli J, et al. Systematic review and meta-analysis of emergency
ultrasonography for blunt abdominal trauma. British Journal of Surgery. 2001; 88(7): 901-912.
31.
Miller M, Pasquale M, Bromberg W, Wasser T, . CJ. Not so fast. Journal of Trauma-Injury Infection and
Critical Care. 2003; 54(1): 52-59.
32.
Natarajan B, Gupta P, Cemaj S, Sorensen M, Hatzoudis G, R. F. FAST scan: Is it worth doing in
hemodynamically stable blunt trauma patients? Surgery Gynecology & Obstetrics. 2010; 148(4): 695-701.
33.
Jacobs D, Sarafin J, J. M. Abdominal CT scanning for trauma: how low can we go? Injury. 2000; 31(5): 337343.
34.
Deunk J, Brink M, Dekker H, et al. Predictors for the selection of patients for abdominal CT after blunt
trauma: a proposal for a diagnostic algorithm. Annals of Surgery. 2010; 251(3): 512-520.
35.
Holmes J, Sokolove P, Brant W, et al. Identification of children with intra-abdominal injuries after blunt
trauma. Annals of Emergency Medicine. 2002; 39(5): 500-509.
36.
Garber B, Bigelow E, Yelle J, G. P. Use of abdominal computed tomography in blunt trauma: do we scan
too much? Canadian Journal of Surgery. 2000; 43(1): 16-21.
37.
Holmes JF, Wisner DH, McGahan JP, Mower WR, N. K. Clinical prediction rules for identifying adults at very
low risk for intra-abdominal injuries after blunt trauma. Annals of Emergency Medicine. 2009; 54(4): 575-584.
38.
Hom J. The risk of intra-abdominal injuries in pediatric patients with stable blunt abdominal trauma and
negative abdominal computed tomography. Academic Emergency Medicine. 2010; 17(5): 469-475.
39.
Awasthi S, Mao A, Wooton-Gorges SL, Wisner DH, Kuppermann N, . HJ. Is hospital admission and
observation required after a normal abdominal computed tomography scan in children with blunt abdominal
trauma? Acad Emerg Med. 2008; 15(10): 895-899.
40.
Malinoski DJ, Patel MS, Yakar DO, et al. A diagnostic delay of 5 hours increases the risk of death after
blunt hollow viscus injury. Journal of Trauma injury infection and critical care. 2010; 69(1): 84-87.
41.
Soyuncu S, Cete Y, Bozan H, Kartal M, Akyol A. Accuracy of physical and ultrasonographic examinations
by emergency physicians for the early diagnosis of intraabdominal haemorrhage in blunt abdominal trauma.
Injury. 2007; 38(5): 564-569.
42.
Tan K-K, Bang S-L, Vijayan A, M-T. C. Hepatic enzymes have a role in the diagnosis of hepatic injury after
blunt abdominal trauma. Injury. 2009; 40(9): 978-983.
43.
Kim HC, Shin HC, Park SJ, et al. Traumatic bowel perforation: analysis of CT findings according to the
perforation site and the elapsed time since accident. Clinical Imaging. 2004; 28(5): 334-339.
44.
Nastanski F, Cohen A, Lush SP, DiStante A, CP. T. The role of oral contrast administration immediately prior
to the computed tomographic evaluation of the blunt trauma victim. Injury. 2001; 32(7): 545-549.
45.
Stuhlfaut JW, Anderson SW, JA. S. Blunt abdominal trauma: current imaging techniques and CT findings in
patients with solid organ, bowel, and mesenteric injury. Semin Ultrasound CT MR. 2007; 28(2): 115-129.
46.
Allen TL, Mueller MT, Bonk RT, Harker CP, Duffy OH, MH. S. Computed tomographic scanning without oral
contrast solution for blunt bowel and mesenteric injuries in abdominal trauma. Journal of Trauma injury infection
and critical care. 2004; 56(2): 314-322.
47.
Holmes JF, Offerman SR, Chang CH, et al. Performance of helical computed tomography without oral
contrast for the detection of gastrointestinal injuries. Annals of Emergency Medicine. 2004; 43(3): 120-128.
48.
Fang J-F, Wong Y-C, Lin B-C, Hsu Y-P, M-F. C. Usefulness of multidetector computed tomography for the
initial assessment of blunt abdominal trauma patient. World Journal of Surgery. 2006; 30(2): 176-182.
49.
Willmann JK, Roos JE, Platz A, et al. Multidetector CT: detection of active hemorrhage in patients with
blunt abdominal trauma. AJR Am J Roentgenol. 2002; 179(2): 437-444.
50.
Velmahos G, Chan L, Kamel E, et al. Nonoperative management of splenic injuries: have we gone too
far? Archives of Surgery. 2000; 135(6): 79-81.
51.
Kozar R, Moore F, Cothren C, et al. Risk factors for hepatic morbidity following nonoperative
management: multicenter study. Archives of Surgery. 2006; 141(5): 451-458.
52.
Schnuriger B, Inderbitzin D, Schafer M, Kickuth R, Exadaktylos A, D. C. Concomitant injuries are an
important determinant of outcome of high-grade blunt hepatic trauma. British Journal of Surgery. 2009; 96(1): 104110.

© V1 Endorsed by the Advisory Committee on Trauma July 2012

Page 8 of 8

