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Discussion

Indications of Trauma Blue

e Severe trauma mechanism :

. Trauma to multiple sites

. Penetration or gunshots to head, neck
or trunk

. Severe chest, abdomen or pelvis blunt
injury

. Severe trauma patients >3 in one time

. Fall : >6 m or 20 ft or >2 floor high

. Other clinical judgment
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Indications of Trauma Rec

e Trauma blue indication plus :
1. Shock (‘adult SBP <90 mmHg or
children SBP < age x 2 +70)
2. Respiratory distress :
RR < 10/min or > 29/min
3. Cardiac arrest or PEA after arriving ER
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Grade Il
1. Laceration of 1-3 cm in depth and not
involving trabecular vessels

2.Subcapsular hematoma of 10-50% of
surface area

3.Intraparenchymal hematoma < 5 cm in
diameter
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Spleen Injury Grading Scale

e Buntain et al

e Splenic grading system was revised in
1994

e Grade |
1.Capsular tear < 1 cm in depth
2.Subcapsular hematoma < 10% of
surface area

e Grade lll

1.Laceration > 3 cm in depth or involving
trabecular vessels

2.Subcapsular hematoma > 50% of
surface area or expanding and ruptured
subcapsular or parenchymal hematoma

3.Intraparenchymal hematoma > 5 cm or
expanding




e Grade IV
Laceration involving segmental or hilar
vessels with devascularization > 25% of
the spleen

e Grade V

Shattered spleen or hilar vascular injury

Introduction

e For abdominal blunt trauma
European and Asian — US
Americans — contrast enhanced CT

o CT has high rate of true negative and
radiobiological and pharmacological
invasiveness.

e Could Contrast enhanced US (CEUS)
replace CT or US ?

Materials and Methods

e CEUS technique :

contrast medium : SonoVue 4.8 ml in 2 doses
Right side organ scan for 1-3 min, then

Left side organ scan for 3-4 min

e Standard of reference :

CT or surgery

Journal reading

CEUS in abdominal trauma:
multi-center study

Abdominal Imaging (2009)34:225-234

Orlando Catalano et al

Materials and Methods

e Study design :

arrange conventional US, CEUS and CT
for each patient of post-traumatic
abdominal injuries

e Patients :
156 patients, all > 14 y/o
US, CEUS and CT performed within 1 hr

Results

e Among 156 p't :
91 had one or more abnormalities at CT
n=107, 26 renal, 38 liver, 43 spleen




Table 1. Presence/absence of parenchymal lesion in liver using US,
CEUS, and reference methods

Reference methods us CEUS

Total number of patients 156 156
Patients with lesion 38 29
Patients without lesions 117 127
Indeterminate 1 0

Table 2. Presence/absence of parenchymal lesion in spleen using US,
CEUS, and reference methods

Reference methods us CEUS

Total number of patients
Patients with lesion
Patients without lesions
Indeterminate

Table 3. Presence/absence of parenchymal lesions in kidneys using US,
CEUS, and reference methods

Reference methods us CEUS

Total number of patients 156
Patients with lesion 26
Patients without lesions 130
Indeterminate 0

Spleen Trauma

I'able 5. Accuracy for spleen trauma detection

Us CEUS
True negative 109 112
True positive 33 40
False negative 10 3
False positive 4 1
Total 156 156
Sensitivity T7% 93%
Specificity 96% 99%
Accuracy 91% 97%
Positive predictive value 89% 98%
Negative predictive value

Per Patient Evaluation

CEUS
e Sensitivity 94 %
e Specificity 89 %
e Accuracy 92 %

Liver Trauma

Table 4. Accuracy for liver trauma detection

us

True negative
True positive

False negative
False positive

Positive predictive value
Negative predictive value

Kidney Trauma

I'able 6. Accuracy for kidney trauma detection

uUs

True negative
True positive
False negative
False positive
Total

Sensitivity
Specificity
Accuracy

Positive predictive value
Negative predictive value

Liver Trauma

Fig. 1. Lver trauma. (A) CEUS delects a complex hepatic
laceration (arrows). (B) CT demonstrates a very similar
maorphology of injury (arrows)




Fig. 2. Spleentrauma. (A) L US sh e, ill-defined of spleric (arrows). (B) CEUS
cloarly demonstrates multiple lacerations (arrows). (C) Optimal CT correlation. (D) Optimal surgical correlation

Kidney Trauma

Fig. 4. Kidney trauma. (A) GEUS shows lack of right kidney|
enhancement (arrows). Liver (L). (B) CT confirms renal total
non-perfusion

CEUS

e Directly demonstrate parenchymal injury
e Contusion — hypoechogenecity

e Laceration — clear hypoechoic linear
deficiencies

e Hematoma — non-enhancing area
e Contrast extravasation

Spleen Trauma

ig. 3. Spleen trauma. (A} Unenhanced US only detects CT correlgtion, with evidence of both hematoma (Black arro

berisplenic hematoma (amow). (B) CEUS additionally dem-  and laceration (white arrow).
bnstrates a small parenchymal laceration (arrow. (C) Optimal

Discussion

e The limitation of US or FAST :
low sensitivity for detecting organ injury,
especially without free fluid.
e Peritoneal fluid is an indirect sign of trauma
e To increase US sensitivity :
1.High resolution transducer
2.Catheter bladder distension
3.Contrast medium injection ...

Extravasation

Fig. 5. Liver trauma. (A} CEUS shows multiple hepatic lac-
erations (black arrows) with intraparenchymal contrast med-
ium leakage (white arrow). Gallbladder (G). (B) CT confirms
hepatic lacerations (black arrows) and contrast extravasation
(white arrow).




CEUS applications

. When CT is not available

. CT is contra-indicated

. Unstable patients

. CT is inconclusive or with artifacts

. US detected fluid but failed to identify
organ injury

. A negative US, but clinically highly
suspicion

Limitations of CEUS

e Obesity

o Difficulty in exploring deeply located areas
(ex. Right liver lobe)

The limitations of this study

e 1. The number of positive cases for each
organ is limited

e 2. “learning curve bias”, due to unfamiliarity

with contrast medium and technique

e 3. The CEUS performer is not blinded to US

findings

The Advantages of CEUS

e Reduce the observation time for patients
negative at baseline US

e Reduce follow-up CT exposure for non-
operative patients

CEUS Currently

e A limited number of CEUS for blunt abd
trauma was published

e Most of the published studies agree on the
relevant opportunities offered by CEUS for
blunt abd trauma

Conclusion

e CEUS is more sensitive than US and is
almost as sensitive as CT

e CEUS allows more accurate assessment
of solid organ lesions in comparison with
baseline US.

e False negative from CEUS are due to
minor injury — self-limited




Conclusion

e Contrast enhancement may allow to
overcome some intrinsic limitations of US

e The number of CT studies, with their cost,
contrast medium-related risk, and radiation
exposure can be decreased
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American Association for the Surgery
ma (AAST) Spleen Injury Scale (1994 Revision)

Hematoma
Laceration

< 10 percent surface arca
1 em parenchymal depth

beapsular, nonexpandir
Capsular tear, nonbleeding,

II. Hematoma Subcapsular, nonexpanding, 10-50 percent surface area;
intraparenchymal, nonexpanding, <35 ¢m in diameter
Laceration Capsular tes tive bleeding; 1-3 cm parenchymal
depth, which does not involve a trabecular vessel
I11. Hematoma Subcapsul 50 percent surface area or expanding;

Lo

with active bleeding;
cm or expanding

ruptured subcapsular hen
intraparenchymal hematoma,
Laceration >

IV. Hematoma

Ruptured intraparenchymal hematoma with active
bleeding

Laceration involving segmental or hilar vessels producing
major devascularization (=25 percent of spleen)

Laceration

V. Laceration
Vascular

Completely shattered spleen
Hilar vascular

wnjury that devascularizes spleen

* Advance one grade for multiple injuries up to grade L1

e nonoperative management
e to patients

under 55 years of age
and CT injury grade no higher than 3

e Initial CT scan
e may miss a splenic pseudoaneury:
in 75 percent

Thus, follow-up CT is importal
e even asymptomatic

[TABLE 2314 Estimated Fluid and Blood Losses Based on Patient's Initial Presentation
Class | Clssl (s 111 Class [V
lood oss(uL)* Do 750 TS50 1500:2000 2000
Elood loss (perceat blood volume) Upto 15 1530 3000 4
lieste <100 100120 120-40 140
PBhood pressize Nomm! Nomal Decreased Decreased
lse pressue (mm He) Norm! o increased Decreased Decreased Decrezsed
Assumes a 10-kg patent with apretjury circulting blood volume of 5 L

TABLE 260-3 Amer
Irauma (AAST) Liver Injury Scale

-an Association for the Surgery of

Hematoma Subcapsular, nonexpanding, =

Laceration Capsular tear, nonbleeding, -

Hematoma Subcapsular, nonexpandir

intraparenchymal, nonexpandin

Laceration

depth, <10 em in length

1. Hematoma

iBcapsular hemaltc

rupt

Laceration =3 ¢m parenchymal depth

Ruptured intraparenchymal her

bleeding

IV. Hemnatoma

Laceration Parenchymal disruption involvin

hey

atic lobe or 1-3 Couinaud
gle lobe

V. Laceration
hepatic lobe or
single lobe

Vascular
central major hepatic veins

1. Vascular Hepatic avulsion

* Advance onc grade for multiple injurics. up o grade 111

10 em surface area
1 cm parenchymal depth

. 10-50 percent surface area;

10 em in diameter

Capsular tear, active bleeding; 1-3 cm parenchymal

Subcapsular, =50 percent surface arca or expanding;
1 with active bleeding:
wchymal hematoma, =10)cm or expanding

atoma with active

75 percent of

pments within a

Parenchymal disruption involving =73 percent of
=3 Couinauds segments within a

Juxtahepatic venous injuries, i.c., retrohepatic vena cava

Blumt Abdominal Trauma

unstable

AR or VI

Grade 3, 4 | Stable
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Blunt abdominal trauma ED management

Blunt Abdomin:

Consider mechanism,
presence of extra-abdominal trauma

A4
oxicated?
* *

exams | [Apd cT |

i

+0

mesuscitation | (+/-) | stabilize
P | o

then &bd © abd CT

FAST

Observe |

v
L [ Discnarge
Tintinalli's Emergency Medicine > Section 12: Trauma > Chapter 260. Abdominal Injuries > Nonoperative Mznagement of Blunt Trauma > Nanoperative Management of S| Grade RE?\:D" Description ofiniury
Table 260-4 American Association for the Surgery of Trauma (AAST) Spleen Injury Scale (1994 Reision) | Hematoma Subcapsular, =10% surface area
Grade* Injury Description Laceration Capsulartear, =lcm
- parenchymal depth
. Hematoma  |Subzzpsular, nonexandirg, <10 percent surface area
o |Conlet blesding <L prexmd deoth n Hematarma Subcapsular, 10% to 50% surface area
Caverabon | Cavstlartear, nonbleeding, <1 om parencymal dept Intraparenchyrmal <10 tm In diameter
{1 Hematoma |Subzapsular, nonexoandirg, 13-50 percent suface area; intraparencymal, nonespandng, <5 e in diameter
Laceration Capsulartear 1-3 parenchyrmal depth, =10 crm in length
Lacersbon | Cansular tear, active bleedirg; 3-3 om parenchymal depth, which dozs nat iwelve a trabecular vessel
11, Hematom | Subzapsular, 550 percent suiface area or expanding; ruptred sLbeaps.dar hematoma with active bleeding; nirsparenchymal hamazoma, »5 on cr exazndrg n Hematoma Subcapsular, =50% surface area of ruptured subcapsular or
parenchymal hermatoma; intraparenchymal hernatorma = 10 o or
_aceraton |>3 am parenchyrial cepth or nvohing trzbecular vessels Sxpanding
V. ematoma |Rupaured intragzrenchvmal hematoma witn aztive dleeding Laceration =3 cm parenchymal depth
Laceraton | Laceration involving seqmental cr hilar vessels aroduaing majer devaseularzation (25 percant of splean) I Laceration Parenchymal disruption involving 25% to 75% hepatic lobe or
1-3 Couinaud's seaments
V. Leceration |Completely shactered eplzen
Vel v i tt vl s W Laceration Parenchymal disruption involving =75% of hepatic lobe or =2
sl [Hiar vesoular iy that devastularzes spleen Couinaud's seaments within a single lobe
*Adrance e grace o mipe inuries up to grade I, wascular Jurtahepatic venous injuries; ie, retrohepatic vena
cavafcentral major hepatic veins
il wascular Hepatic avulsion
cadvance one grade forrultiole jnjgries to o grace LU

e a negative splenic arteriogram

e predicted successful nonoperative Th an kS fO r yo U r
management .
attention and

advices /




