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Epidemiologia

e Trauma torso: 5-10% 1Al

*27% intervenciones agudas

* Mortalidad <1%

e Hasta 12% lesiones asociadas
*> 50% lesion vascular

Holmes JF. Ann Emerg Med 2013
Borgialli D. Acad Emerg Med 2014

Pariset JM. Clin Pediatr (Phila). 2010.



Etiologia

Contusos (90) %

Colision vehicular
Peaton

Caidas

Deportes

Maltrato Infantil

Penetrantes (10%)

* Arma blanca
* Herida de arma de fuego

Rothrock SG,
Pediatr Emerg Care 2000



Anatomia y Mecanismos
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Mecanismos de alta energia
(colision vehiculo motor)

Golpe alta energia en abdomen

Aplastamiento contra columna

Caidas



Mecanismos con alto riesgo injuria

Blunt

Motor wehicle collision

Ejection from the automohile
Death of ancther passenger in same vehicle compartment
viehicle roll over
High speed automaobile crash
+ Initial speed =40 mph (64 kph)
+« syto deformity =20 inches (50 cm)
+ Intrusion into passenger compartment =12 inches (30 cm)
Ewxtrication time =20 minutes
Motorcycle crash =20 mph (22 kph) or with separation of rider from bike

Motor wvehicle pedestrian injury

Pedestrian thrown ar run over
Automobile-pedestrian injury with =5 mph (28 kph) impact
Falls

Adult: =20 f£ {6 m)
Child: =10 ft {32 m) or more than 2 to 3 times patient height

Penetrating

Any penetrating trauma to head, neck, chest, abdomen, or extremities proximal to elbow or knee

American College of Surgeons Committee on Trauma



Estabilizacion: ATLS

Timeline |

Assessment

Management™®

0 minutes

Mobilize trauma resources

Aldrway

Immobilize C-spin=
Assess vital signs

Identify:

Obstruction

Midface fracture/difficult airwa W

OR Dhirect aimnvay ingury

Open airway; sucton secretions
Administer 100 percent 02
Surgical ainway

Breathing

Identify:
Te-ns'tn-n pneumotﬁnmx
Massive hemothorax
Open pneumothorax
Flail chest

Irr p;i-red uxygenat-i-n n,.l;;en-ﬁ-lat-i-én

Circulation

Meadle d-ecompress-i-i-:ln: pla_ce chest tube
Place chest tube

Apply 2-sided ccdusive dressing
Perform -h-ag--vahre-ma-s-k wentilation

R,-ap-id- saquence endotrachesl intubation

Identify:

Absent circulation

External hemorrhage

Signs of shock

Card.iac tampcn nade

Pelvic fracture
Disability

Cardiac compressions, thoracoctomy IF witnessed arrest
Control external hemorrhage

Sacure IV access; obtain ial:'fcratn-’v studias
Fluid resuscitation®_ - ]
Pericardiccentesis followed by thoracotomy
Wrap or bind pelvis

Identify:

Level of consciousness (G(.:S]

F"up-'ti-lar:,.l responsse
Signs of spinal cord injury

Signs of impending hermiation

Exposure

Endotracheal intubaticn for rap%d.iy.deél-ini.ﬁg.é;:-sr GCS
=BG he rH e,
Elevate head of bed to 30° if no signs of shock

Meurosurgical consultation

Administer osmotic agents it normotensive

Identify:

Hypothermia

Remove clothing
Imitiate rewarming

3 minutes

American College of Surgeons Committee on
Trauma. Chicago 2012.




Estabilizacion: ATL

Repeat vital signs every 5 minutes
Reassess response to interventions

Intubated pa-d-:ienis:

Continue care of airway, breathing, drculation, and
disability

Proceed to intraossecus or central venous access if
peripheral IV access unsuccessful

Monitor end-tidal CO2
Obtain blood gas

Gastric tube placement

Perform thoracotomy in patients who lose vital signs
during resuscitation

15 minutes

Reassess response to interventions

Reassess level of consdousness

Examine head, neck, chest,
abdomen, pelvis, and extremities

Obtain screening radiographs (lateral
c-spine, AP chest, AP pelvis)

Persistently hypotensive patients:

FAST examination, if available

Operative management for patients who remain

Continue care of airway, breathing, circulation, and
disability
Logroll patient and remowve spine board

Provide analgesia

hemodynamically unstable despite rapid blood infusion
per trauma surgeaon

20 minutes

Reassess response to interventions

Reassess level of consdousness

Parform Enﬂ;'r-lpleté PE -l,':se-:n.:.-l.-u-:l:ary

survey)

Repeat selected laboratory studies
{eg. hematocrit, blood gas, glucose)
Computed tomography of head,

neck, chest, abdomen, or pelvis, as
indicated by clinical findings

Provide analgesia

Splint fractures

Update tetanus immunization, as needad

Antibiotics for open fracture, contaminated wounds, or
suspected bowel perforation

Determine need for emergent life or limb-saving operative
procedures

Transition to definitive care at a regional pediatric trauma
center

American College of Surgeons Committee on
Trauma. Chicago 2012.




Estabilizacion

Sospecha TAI
No rta a fluidos Evaluado-Resucitado
TGRS Estabilizado
CENTRO TRAUMA

PEDIATRICO




Admit to non-ICU
Vitals q2h x 4 then gh
T&S if close to Hb 7.0
Bed-rest overnight
Hb at & hrs
Hb at 12, 24 hrs past injuny
are optional unlzss clinically
indicated by vitals or sxam

Does surgeon suspect
ONgoing or very recent

sustained response
to LR or N57

bleeding?

CT scan
Admit PICU, NP

symptomatic or Hb <7.07

Floor status
18 hrs

Regular diet |

Ambulate

Home if:

Hb stable, vitals normal,
tolerating diet, & minimal
abdominal pain
Use caution if abdominal well injury
(handlebar injury or seatbelt sign)
Provide discharge instructions

—

signs still unstable?

Re-bleed or

Hb =7.0) or vital J

YES

10-20 mL/kg PRBCs

Continued bleed

SUrgeon’s
discretio



Evaluacion

Dolor

Sensibilidad /Dolor a la palpacién (S. de Kerh)
Equimosis/ Abrasiones en flancos o peri umbilicales
Marcas de neumaéticos o cinturén seguridad
Distension abdominal

Signos irritacion peritoneal

RHA disminuidos

Saladino R. Ann Emerg Med 1991
Borgialli DA. Emerg Med 2014
Adelgais KM. | Pediatr. 2014



Accuracy of the Abdominal Examination for Identitying
Children with Blunt Intra-Abdominal Injuries

Table IV. Accuracy of abdominal pain and abdominal
tenderness for identifying LAl

Characteristics

1AL, n/MN (%)

Mo 1AL, n/MN (%)

RR (95% CI)

GCS score 15
Any abdominal

pain (=2 y)
Mild
Moderate
Severe

Any abdominal

tenderness
Mild
Moderate
Severe

GCS score 14
Any abdominal
pain (=2 y)
Mild
Moderate
Sewvere
Any abdominal
tenderness
Mild
Moderate
Severe
GCS score 13
Any abdominal
pain (=2 y)
Mild
Moderate
Severe
Any abdominal
tenderness
Mild
Moderate
Severe

425/53 5

67/514 (13.0)
201/514 (39.1)

135/514 (26
439,-*555

79/554 (14.3)
230/554 (41.5)
128/554 (23.1)

26/51

1/47 (2.1)
10/47 (21.3)

11/47 #2332

6/53 (11.3)
12453 (22.6)

12/53 (22.6)
1/22 (4.5)
3/22 (13.6)

32 - g
2/27T (7.4)

5/27 (18.5)
27 (11.1)

2978/8933 (33.3)

1288/8754 (14.7)
1133/8754 (12.9)
378/8754 (4.3)
2951 /9687 (30.5)

1449/9652 (15.0)
1208/9652 (12.5)
259/9652 (2.7)

107/472 (22.7)

43/453 (9.5)

36/453 (7.9)

9/453 (2.0)
121/604 (20.0)

50/599 (8.3)
60/599 (10.0)
6/599 (1.0)

27162 (16.7)

7/158 (4.4)
12/158 (7.6)

4/158 (2.5)
34/201 (16.9)

14/201 (7.0)
13/201 (6.5)
7/201 (3.5)

(2.3-2.5)

0.7-1.1)
(2.7-3.4)
(5.1-7.2)
(2.5-2.7)

(0.8-1.2)
(3.0-3.7)
(7.1-10.5)

(1.6-3.1)

(0.03-1.6)
(1.4-5.0)
(5.1-27.0)
(2.1-3.8)

=i
N=ENO N QWO NOWQ N

(0.6-3.0)
(1.3-3.9)
(8.9-57.8)

N
NN =

-l

(0.9-3.9)

(0.1-7.9)
(0.5-5.9)
(1.3-22.5)
(1.2-3.9)

MERO © WsE WO~NN N WO D200

M=t

(0.3-4.4)
(1.1-7.4)
(0.9-11.6)

Nt
N© =

Adelgais et al. | Pediatr 2014

Abdominal pain
and/or tenderness:

8% (95% CI, 6%-9%)
IAI

1% (95% CI, 1%-2%)
IAI undergoing
acute intervention



Accuracy of the Abdominal Examination for Identifying
Children with Blunt Intra-Abdominal Injuries

Adelgais et al. | Pediatr 2014

* sensitivity of abdominal findings for IAl decreases as GCS
score decreases

* the risk of IAl is sufficiently high that diagnostic evaluation is
warranted






Association Between the Seat Belt Sign and Intra-
abdominal Injuries in Children With Blunt Torso Trauma
in Motor Vehicle Collisions

Borgialli et al. Acad Emerg Med 2014

PECARN study population: N=12,044

Excluded (69%)
Non-MVYC mechanism: n=8,212
Missing seat belt sign information n=92

Analysis population: n=3,740 (31%)

4 &
Seat belt sign present n=585 [16%) Seat belt sign absent n=3,155 (84%)
1 ]
¥ + ¥
Intra-abdominal Mo intra-abdominal Intra-abdominal Mo intra-abdominal
injuries injuries injuries injuries
n=84 [14.4%) n=501 (85.6%) n=165 (5.2%]) n=2,990 (94_8%)
Intra-abdominal I ntra-abd ominal
injuries undergoing injuries undergoing
acute intervention acute intervention
n=40 gbﬁ% n=48 51.5‘.'»{.




1,864 (50%) patients underwent definitive abdominal testing

Injury Seat Belt Sign (n = 445) No Seat Belt Sign (n= 1,419) RR (95% CI)
Any |Al 84 (19) 165 (12) 1.6(1.3-2.1)
Gastrointestinal 47 (11) 16 (1) 9.4 (5.4-16.4)
Solid organ 38 (9) 138 (10) 0.9 (0.6-1.2)
Spleen 22 (5) 75 (5) 0.9 (0.6-1.5)
Liver 19 (4) 71 (5) 0.9 (0.5-1.4)
Kidney 13 (3) 23 (2) 1.8 (0.9-3.5)
Pancreas 6 (1) 9 (1) 2.1(0.8-5.9)

Data are reported as n (%)
IAl = intra-abdominal injury; RR = relative risk.
*Definitive abdominal test defined as abdominal CT, laparotomy, laparoscopy, or autopsy.

40 (9.0%, 95% CI = 6.5% to 12.0%) had intra-abdominal injuries undergoing
acute intervention

Borgialli, D. Acad Emerg Med 2014




Multivariable Risk

Characteristic Ratio {(95% CI) p-value
Vomiting 1.4 (1.0-2.0) 0.06
Hypotension 2.4 (1.7-3.5) =< 0.01
GCS score = 14 2.5 (1.8-3.5) = 0.01
Decreased breath 1.6 (1.1-2.4) 0.01
sounds
Evidence of thoracic 1.4 (1.1-1.8) 0.02
trauma
Costal margin 1.4 (1.0-2.0) 0.02
tenderness
Abdominal pain and/or 1.6 (1.2-2.2) < 0.01
tenderness
Restrained 0.8 (0.6-1.0) 0.09
Abdominal abrasion/contusion
Seat belt sign 1.8 (1.3-2.4) = 0.01
Other abrasion/ 1.3 {0.9-1.9) 0.11
contusion
Mone Reference

GCS = Glasgow Coma Scale.
*Definitive abdominal test defined as abdominal CT, laparot-
omy, laparoscopy, or autopsy.

confirm independent association between the seat belt sign
and intra-abdominal injuries in pediatric patients presenting
to EDs after MVCs




Fuerte e independiente
asociacion con lesion
abdominal significativa
(viscera hueca)

Considerar laparotomia en
pacientes con inestabilidad
hemodinédmica

Considerar ampliar evaluacion
en pacientes estables (sin dolor
abdominal)

Paris et al. | Pediatr Surg 2010
Sokolove et al. Acad Emerg Med 2005
Lutz et al. | Pediatr Surg 2004



I

Unkn
No or Unknown v

203/12,044 (1.7%)
1Al with intervention

|

Evidence of abdominal wall
trauma or seatbelt sign

¥ Yes

91/10081 (0.9%)
1Al with intervention

|

112/1963 (5.7%)
IAl with intervention

GCS5 score

14-15 +

v 3-13

53/9255 (0.6%)
1Al with intervention

38/826 (4.6%)
1Al with intervention

v
Degree of abdominal
tenderness
None

Mild or Moderate or

Severe
|

17/6723 (0.3%)
1Al with intervention

Evidence of thoracic
wall trauma

36/2532 (1.4%)
1Al with intervention

N y

‘ Yes

11/5768 (0.2%)
1Al with intervention

6/955 (0.6%)
1Al with intervention

No or Unable to assess +

v
Complaint of
abdominal pain

1Al with intervention

3 Yes
9/5463 (0.2%) 2/305 (0.7%)
1Al with intervention 1Al with intervention
Absent/Decreased
breath sounds
|
No or Unknown ¥ v Yes
8/5429 (0.1%) 1/34(2.9%)
1Al with intervention 1Al with intervention
v
Vomiting
No or Unknown % v Yes
6/5034 (0.1%) 2/395 (0.5%)

IAl with intervention

undergoing acute intervention



Table 2. Risk of |Al undergoing acute intervention according to
the number of prediction rule variables present.

Number of 1Al Acute
Variables Present  Patients (%) Intervention % (95% Cl)

Percent (95% Cl)

0 5,040 (41.9) 6 0.1(0.04-0.3)
irH iHvi 2,67 2 37 A1.0-1.9
Prediction rule sensitivity 97.0%(93.7, 98.9) : E'E?ggi“: - 14 3.}2_4:
3 1,280 (10.6) 57 45(3.4-5.7)
Prediction rule specificity 42.5%(41.6,43.4) 4 or more 469(3.9) 56 11.9(9.2-15.2)
Negative predictive value 99.9%(99.7, 1.00)
6 pac FAST+/lab +

Positive predictive value 2.8%(2.4,3.2)

Negative likelihood ratio  0.07(0.03,0.15) 23% TC pac bajo riesgo






Laboratorio

Estable con EF -
« HTO-Hb Anemia sin otra causa
* Ex Orina Hematuria >50 GR/cga
* Transaminasas AST > 200 UI/L
ALT >125UI/L

Holmes JF. Ann Emerg Med 2002
Santucci RA. | Urol 2004
Wegner SD. Pediatr Clin N Am 2006



MMulnple logisric regression: nmwodel for tnora-abdomi

Biaz-
oOR -~ Cormrme cted
(95=s CI) Value a5% CI1™

Varinble

Ao oy 1. 2 i05S5=F5j% FO O5=Z5
Low systoic blood preassurs 4. % 1.7—15.%} o= O85—%3.7F
Al SSrTreE] TEIETTERE 5.8 =.2—10.4) £ 057 2. 1T—1T0.8
AnyrsorrrEl] thioracic 08 0515 57 O5=—1T.5
Ty | sty reesn el g
ADrormal DEivic BT ST 0 0.8 3—1.8) =23 o3—1.4
Famus fractuere -3 =37 =23 - a3 7
ECS scom 13 Er = - E & De—3 8
&) T =525 WA or IT aE a=32 1] o= SN e i |
AST =200 LirL
Lirmalysis >S5 S8l s bt 4 858Z. 754} o T = 5—8 4
ImiEl HhRETEtos it <=0%e =8 08—r5]) =7 o859

*i= ostatwe veideiar,. 3 delrted = "Melgnpia 2 NMetheda”T asstios

Holmes JF. Ann Emerg Med 2002



[Laboratorio
Estable con EF -

ALT > 104 UI/L injuria hepatica con $:96 %-E:80%; 100% y
70% (grados III-VI-V)

Bevan et al, Emerg Med | 2009

Sospecha MI: AST/ALT>80 UI/L TAC

Trout et al, Pediatr Radiol 2011
Lindberg et al, Pediatrics 2009



Laboratorio

Grupo Factor Compatibilidad

Enzimas pancreaticas

Adamson WT. J Pediatr Surg 2003
Mure Al. Am Surg 1991

Hemograma
TP, KPTT, RIN
Urea Creatinina, gases, electrolitos, glucemia



Ecogratia (FAST)

Mejores resultados en adultos con trauma torso.
Melniker L A. Ann Emerg Med. 2006

Menos uso en pacientes pediatricos.
Menaker J. J Trauma Acute Care Surg. 2014



Ecografia (FAST)

Hemoperitoneo: sensibilidad 66% (95% CI 56- 75%);
especificidad 95% (95% CI 93%-97%); PLR: 14.5 (95% CI 9.5-
22.1); NLR: 0.36 (95% CI 0.27-0.47).

Holmes JF. | Pediatr Surg 2007
Fox JC. Acad Emerg Med 2011

Perfomance mejor en pacientes hipotensos (Sy E 100%)
Holmes JF. | Pediatr Surg. 2001



Ecografia (FAST)

* Inestabilidad hemodinamica con FAST positivo =
LAPAROTOMIA

* Paciente estable FAST positivo= evaluacion adicional
(naturaleza y extension IAl)

* Paciente estable FAST negativo= no usar como tnica
herramienta Dx para descartar [Al

Schonfield et al. Em Crit Care Med 2012



TAC Abdomen y Pelvis
(contraste 1V)

* Test de eleccion diagndstico lesion abdominal

. ISensibilidad y Especificidad en lesiones hepaticas,
esplénicas, retroperitoneales

* Menor sensibilidad en injuria intestinal, pancreatica y
vesical

» Clasificacion gravedad lesiones



Semin Pediatr Surg 2010 Nov, 19(4):252-6. doi: 10.1053/} sempedsurg.2010.06 004

Managing radiation risk in the evaluation of the pediatric trauma patient.

Scaife ER, Rollins MD.
Division of Pediatnc Surgery, University of Utah, 100 N. Mario Capecchi, Salt Lake City, UT 84113, USA. Enic_scaife@hsc utah edu

Abstract

Pediatric trauma is usually a nonoperative experience for the pediatric general surgeon. The pediatric trauma surgeon
resuscitates the child and then evaluates and triages the identified injuries. A common diagnostic tool is the computed
tomography (CT) scan. Most children who require evaluation for significant trauma will get a CT scan, but there are no
national guidelines directing the assessment. Injuries to the head, cervical spine, chest, and abdomen can all be imaged
with a CT scan; the gquestion is whether the liberal approach to imaging children is appropriate. Over the past decade,
concern has arisen about the radiation dose delivered by CT. This concern has generated a national campaign to "image
gently." This article reviews the data involving the risk of medical radiation exposure and discusses strategies for
managing the risk.

 Brenner et al, “Computed tomography: an increasing source of radiation exposure”.
N Engl J Med 2007.

 Linet et al,”Children’s exposure to diagnostic medical radiation and cancer risk:
epidemiologic and dosimetric considerations”. Pediatr Radiol 2009

« Tien et al, “Radiation exposure from diagnostic imaging in severly injured trauma
patients”. J Trauma 2007



Background: Recent literature expresses concern for an in-
creased risk of cancer in children exposed to low-dose radi-
ation during computed tomography (CT). In response, chil-
dren’s hospitals have implemented the ALARA (as low as
reasonably achievable) concept, but this is not true at most
adult referring institutions. The purpose of this study was to
assess the diagnostic necessity of CT in the evaluation of
pediatric trauma patients.

Methods: A retrospective review was conducted of the
trauma database at a large, level |, freestanding children’s
hospital with specific attention to the pattern of CT
evaluations.

Results: From January 1999 to October 2003, 1,653 children
with traumatic injuries were evaluated by the trauma team,
with 1,422 patients undergoing 2,361 CT scans. Overall, 54%
of obtained scans were interpreted as normal. Fifty percent
of treated patients were transferred from referring hospitals.

Approximately half arrived with previous CT scans with 9%
of these requiring further imaging. Of the 897 patients that
underwent abdominal CT imaging, only 2% were taken to the
‘Operating room for an exploratory laparotomy. In_addition,

of those patients who had abnormal findings on an abdom-
inal CT scan, only 5% underwent surgical exploration.

Conclusions: CT scans are used with regularity in the initial
evaluation of the pediatric trauma patient, and perhaps ab-
dominal CT imaging is being used too frequently. A substan-
tial number of these scans come from referral institutions
that may not comply with ALARA. The purported risk of CT
radiation questions whether a more selective approach to CT
evaluation of the trauma patient should be considered.

J Pediatr Surg 39:1877-1881. © 2004 Elsevier Inc. All rights
reserved.

INDEX WORDS: Computed tomography, trauma, abdominal

trauma, radiation.

Table 2. Total CT Scans

7~ N\

PCMC Transferred Without Scans Transferred With Scans Repeat Scans / Total \
Total (normal) 1,068 (708, 66) 540 (285, 53)* 689 (277, 40)* 64(11,17) 2361 (1281, 54)
Head (normal) 605 (375, 62) 302 (118, 39)* 401 (137, 34)* 536, 11)" 1361 (636, 47)
Abdominal (normal) 437 (327, 75) 217 (167,722 243 (122 50)* 10 4, 40)* 907 (610, 67)
Chest (normal) 26 (6, 23) 21 (10, 48) 45 (18, 40) 111, 100) \93 (35, 38)
NOTE. Data are listed as no. of scans (no. of normal scans, percent normal scans). N—

*P < .05 when compared with values in PCMC group.



A QUIEN TAC?

EXPOSICION
SIGNIFICATIVA
RADIACION

INDICACIONES CON
SUFICIENTE EVIDENCIA?

PROBABILIDAD
DETECCION LESION
SIGNIFICATIVA?




TAC Abdomen y Pelvis
Indicaciones

Ex fisico sugestivo de IAl: dolor, sensibilidad a la palpacién, signo
del cintur6n de seguridad.

AST>200 UI/L o ALT>125 UI/L

Macrohematuria o >= 50 GR/CGA

HTO inicial < 30% o descenso inexplicable

FAST +

Requerimiento de fluido IV o sangre de dudosa etiologia
Injurias asociadas (distracting injuries)

Imposibilidad de adecuada evaluacion clinica (GCS, intoxicac, edad,
etc)



TAC Abdomen y Pelvis
Indicaciones

* Contraste VO no mejora sensibilidad del método (sé6lo
aumenta levemente especificidad)

e Incrementa duracién 12 minutos

Ellison A M. Ann Emerg Med 2015



Identifying Children at Very Low Risk of Clinically Important
Blunt Abdominal Injuries

Holmes et al
2013

14,862 eligible patients

Enrolled pafients Eligibl patients not enrolled
12,044 (81%) 203
Patients with Al Patients with A
161 (6.3%) 164 (5.6%)

10(1.7%)

1Al undergoing acute intervention

Ann Emerg Meda.

Abdominal CT scans
were obtained for 5,514
(46%) patients

1,254 CT scans in
children at VLR



Clinical risk stratification

Evidence of abdominal wall traumalseatbelt sign
or GCS score < 14 with blunt abdominal trauma

23% of population

)

Abdominal tendemess

> 5.4% risk of IAintervention

Yes
, Additional 21% of the population

)

Thoracic wall frauma, complaints of abdominal
pain, decreased breath sounds, vomiting

" 1.4%rrisk of IA-intervention

- Additional 14% of the population

No

Very Low Risk

42% of population
0.1% risk of |Al-intervention

" 0.7% risk of [AIntervention

Number of

1Al Acute

Variables Present  Patients (%) Intervention % (95% Cl)
0 5,040 (41.9) 6 0.1(0.04-0.3)
1 2,679(22.2) 37 1.4(1.0-1.9)
2 2,576(21.4) 47 1.8(1.3-24)
3 1,280(10.6) 57 45(3.4-5.7)
4 or more 469(3.9) 56 11.9(9.2-15.2)

Percent (95% Cl)

Prediction rule sensitivity

Prediction rule specificity
Negative predictive value
Positive predictive value

Negative likelihood ratio

97.0%(93.7, 98.9)
42.5%(41.6, 43.4)
99,9% (9.7, 1.00)
2.8% (24,32)
0.07(0.03, 0.15)



Ann Emerd Med. 2015 AugE6C20107-114 24 doi: 1010160 .annemergmed 201501 .014. Epub 2015 Mar 17.

Use of Oral Contrast for Abdominal Computed Tomography in Children With Blunt Torso Trauma.

Ellison &M* Quayle K52, Bonsu B, Garcia M* Blurberg 55, Rogers AF, Wootton-Gorges 5L7, Kerrey BT®, Cook LJ®, Cooper A%, Kupperrmann N1,
Holmes JF”; Pediatric Emergency Care Applied Research Metwork (PECARMN): Pediatric Emergency Care Applied Research Metwork PECARRM.

B Collaborators (23)

+/ Author information

Abstract
STUDY OBJECTIVE: e compare test characteristics of abdominal computed tomography (CT) with and without oral contrast for
identifying intra-abdominal injuries.

METHODS: This was a planned subanalysis of a prospective, multicenter study of children (<18 years) with blunt torso trauma.
Children imaged in the emergency departrment with abdorminal CT using intravenous contrast were eligible. Oral contrast use was
hased on the participating centers' guidelines and discretions. Clinical courses were followed to identify patients with intra-abdaminal
injuries. Abdominal CTs were considered positive for intra-abdominal injury if 2 specific intra-abdominal injury was identified and
considered abnormal if any findings suggestive of intra-abdominal injury were identified an the CT.

RESULTS: A total of 12,044 patients were enrolled, with 9,276 undergoing abdominal CT with intravenous contrast. Of the 4,967 CTs
(95%) with documented use or nonuse of oral contrast, 1,010 {20%) were with and 3,977 (80%) were without oral contrast, 686
patients (14%) had intra-abdominal injuries, including 127 CTs (19%) with and 559 (81%) without oral confrast. The sensitivity in the
detection of any intra-abdominal injury in the oral contrast versus no oral contrast groups was sensitvitycontrast 99.2% (95%
confidence interval [C] 95.7% to 100.0%) versus sensitivityno contrast 97 7% (95% C1 96.1% to 95 .8%), difference 1.5% (95% Cl
-0.4% to 3.9%). The specificity of the oral contrast versus no oral contrast groups was specificibycontrast 84 7% (95% C1 82.2% to
87.0%) versus specificityno contrast 80.8% (95% CI 79.4% to 82 1%), difference 4 0% (93% Cl1 1.59% t0 6.7%).

CONCLUSION: Oral contrast is still used in a substantial portion of children undergoing abdominal CT after blunt torso trauma. With the
exception of a slightly better specificity, test characteristics for detecting intra-abdominal injury were similar between CT with and
without oral contrast.



Blunt Abdominal Trauma: Diagnostic Performance
of Contrast enhanced US in Children — Initial
Experience

Eligible patients
N=108

'

Valentino M., et al. Radiology 2008

N=5

unstable vital signs
US hemopearitonaum

'

N=27
moderate or severe
injuries
JS free fluid positive
abnormal blood tests

N=76

MINGr INjuries
US negative

normal blood
tests

(O.R.)

v

v y v discharged
US CE-US CE-CT after
8/14TP 13/14TP | | 14/14TP | | observation

¢ S:93%

* PPN: 94%



Comparison of US and Contrast-enhanced US

Statistic US Contrast-enhanced US P Value
Specificity 13/15 (86.7) 15/15 (100) 500*
Sensitivity 8/14 (57.1) 13/14 (92.9) 1257
Negative predictive value 13/19(68.4) 15/16 (93.8)

Positive predictive value 8/10(80.0) 13/13 (100) -
Lesions correctly identified 21/29(72.4) 28/29 (96.6) 039"
k Value 0.442 + 0.1617F 0.931 + 0.442F 005*

0.719 £ 0.099 0.964 = 0.041 022+
Accuracy (0.526, 0.912)% (0.884, 1.045)5

e CEUS is more accurate than US

« was almost as accurate as
CT in depicting solid organ injuries in
children

« useful alternative to CT in the
follow-up
of hospitalized children

« series was limited (one

pancreas lesion)

* not all patients underwent CT

Valentino M., et al. Radiology 2008



Tratamiento Definitivo
Laparotomia

Evidencia [AI
significativa
+
Inestabilidad
hemodinamica
persistente o recurrente

Sospecha lesion viscera
hueca
(neumoperitoneo)




Tratamiento Definitivo

Laparotomia
Indicaciones relativas: Indicaciones por lesiones
especificas:
* Progresion irritacion * injuria organo solido con
peritoneal /dolor abdom evidencia de sangrado continuo

e injuria pancreatica con lesion
mayor del paréngquima o ductal

e injuria viscera hueca






Embolizacion Angiogréfica
Limitada experiencia en pediatria (series de casos)

Alternativa al tto qco en persistencia de sangrado,
preservando el bazo

Gross JL. J Trauma Acute Care Surg 2013
Kiankhooy A. J Trauma 2010



Tratamiento Definitivo
Manejo no operatorio

Practica estandar en injuria 6rgano solido.

Practicas varian segtin centros de atencion.

McDonald LA. J Pediatr Surg. 2012
Bowman SM. JAMA 2005

Mooney DP. J Trauma 2006
Bowman SM. Med Care 2008



Tratamiento Definitivo
Manejo no operatorio

Terapia Intensiva: anemia o inestabilidad
hemodinamica

5-13% IOS requieren transfusiones GR

18-50% lesiones pancreaticas requiere cirugia en algun
momento de la evolucion

St Peter SD. J Pediatr Surg. 2013
Davies DA. J Pediatr Surg. 2009



The Failure of Nonoperative Management in

Pediatric Solid Organ Injuri: a Multi-Institutional
Experience

Holmes JH. | Trauma 2005
1818 I0S/89 (5%)
Tahle 1 Clinical Reasons for NOM Failure
Reason for Failure Liver Injuries (n = 16)  Splenic Injuries (n = 21)  Renal Injuries (n = 6)  Pancreatic Injuries (n = 12)  All Injuries (n = 89)

Shock 8 5 29
Peritonitis 4 7 3 6 24
Persistent hemorrhage 1 5 3 14
Isolated pancreatic injury 4 7
Hollow visceral injury-related 3 4 2 13

Ruptured diaphragm 1




I 1
120 144

1 |
48 72 96
Hours from admission

|
121824

D

=




The Failure of Nonoperative Management in Pediatric
Solid Organ Injuri: a Multi-Institutional Experience
Holmes JH. | Trauma 2005

Failures Controls Relative Risk

(n = 89) (n = 1729) (95% Cl) P
Mean ISS + STD 28 + 17 14410 < 0.001
ISS = 25 60% 16% 14.95 (7.5-29.79) < 0.001
Mean GCS £+ STD 12 =5 14+3 < 0.001
GCS =8 28% 7% 5.09 (3.04-8.52) < 0.001
Isolated Pancreas 22% 4% 7.49 (8.74-15.01) < 0.001
Mean sAIS = STD 5+ 2 31 < 0.001
SAIS = 4 72% 27% 6.84 (4.26-10.99) < 0.001

>1 organ 38% 13% 4.11 (2.62-6.45) < 0.001




Pancreatic Organ Injury Scale

Grade#® Injury type Injury description 1
I Hematoma Minor contusion without duct injury
Laceration Superficial laceration without duct injury
II Hematoma Major contusion without duct injury or tissue loss
Laceration Major laceration without duct injury or tissue
loss
I1I Laceration Distal transection or parenchymal injury with
duct injury
v Laceration Proximal® transection or parenchymal injury
involving ampulla
vV Laceration Massive disruption of pancreatic head

= Advance one grade for multiple injuries to the same organ.

91 Based on most accurate assessment at autopsy, laparotomy, or radiologic study.
A Proximal pancreas is to the patients’ right of the superior mesenteric vein.

Moore, EE. | Trauma 1990




Operative vs nonoperative management of
blunt pancreatic trauma in children

Wood JH. J Ped Surg 2010

Table 1 Patient data by pancreatic injury grade

Grade I (n = 18) Grade IT (n = 6) Grade III (n = 17) Grade IV (n = 2) P
Age (v) T+5 4.5+2 89+4 1.5+ 3.5 A8
Male 67% 67% 61% 100% Tl
ISS 14 (6-22) 16 (10-22) 10 (10-10) 26 (10-42) 34
LOS (d) 5.5 (3-9) 8.5 (6-9) 17 (11-22) 26 (10-42) 0008
ICU (d) 0.5 (0-3) 1 (0-2) 0 (0-2) 10.5 (0-21) 84
Nonop 0% 50% 41% 50% 0002

pancreatic resection: 14 (33%)
without pancreatic resection: 29 (67 %)



Operative vs nonoperative management of
blunt pancreatic trauma in children

Wood JH. J Ped Surg 2010

Table 2 Operative vs nonoperative management outcomes in
grades II to IV pancreatic injuries

Operative (n = 14) Nonop(n=11) P

LOS (d) |3 (8-24) 17 (9-25) 82
Readmission 1 1% 40% 5
Non-PC 57% 20% 07

PC 21% 73% 02

PC indicates pancreatic complication and includes pseudocyst, fistula,
and leak. Data for LOS are presented as median and 10,




Operative vs Nonoperative Management for Blunt
Pancreatic Transection in Children: Multi-Institutional
Outcomes Igbal et al. ] Am Coll Surg 2014

167 grade 1I or 1II blunt pancreatic injuries

Table 1. Patient Characteristics

Characteristic Operative resection (n = 57) Nonoperative (n = 95) Operative drainage (n = 15) p Value*
Grade 111 injuries, % 95 27 27 <0.001 <==
Age, y, mean =+ SE 96 + 0.7 8.8+05 94+ 15 0.7

Sex, % 39 32 54 0.9

Injury Severity Score, mean + SE 175+ 19 15.2 + 1.5 119+ 24 0.5
Associated injuries, % 46 61 73 0.6
Intensive care, % 43 37 64 0.8

'_I_hrccaw.l:.' chiasquurc for nominal variables and ANOVA for continuous variables.



Operative vs Nonoperative Management for Blunt
Pancreatic Transection in Children: Multi-Institutional

Outcomes Igbal et al. ] Am Coll Surg 2014

Table 2. Outcomes for Operative Resection vs Nonoperative Management

Characteristic Operative resection (n = 57) Nonoperative (n = 95) p Value
Pseudocyst, % 0 18 0.00 | ¢==
Pancreatic leak, % 7 0 0.02
Overall morbidity rate, % 32 27 0.7

Need for repeat intervention, %’ 2 26 0.002 <=
Time to initial feeds, d, mean + SE 45+ 05 89+ 13 0.002 <=
Time to goal feeds, d, mean + SE 7.8+ 0.7 %125 0.007 <o
[nitial hospitalization, d, mean £ SE 119 = 1.0 13.4 = 1.3 /D.-4 \
Readmissions, % 20 16 [ 07 |
Toral days in-hospital, mean = SE %3 £ 14 14.0 = 1.1 W
Time to complete resolution, d, mean £ SE 226 £ 5.0 38.6 = 6.4 0.05 <=

*Excluding central venous access.



Operative vs Nonoperative Management for Blunt

Pancreatic Transection in Children: Multi-
Institutional Outcomes

Grade III (main pancreatic duct injury)

Table 3. Outcomes for Grade Il Injuries

Igbal et al. | Am Coll Surg 2014

Characteristic Operative resection (n Nonoperative (n p Value
Pseudocyst, % 0 44 <0.001

Need for repeat intervention, %" 2 46 <0.001
Overall morbidity rate, % 33 61 0.05

Time to initial feeds, d, mean + SE 44405 12.7+29 0.01

Time to goal feeds, d, mean £ SE 94+ 1.5 26.1 £ 6.4 0.01

Initial hospitalization, d, mean + SE 119411 15.0 + 1.5 0.1
Readmissions, % 19 33 0.3

Total days in-hospital, mean + SE 126 £ 1.1 7.5+ 1.3 0,03 dm=
Time to complete resolution, d, mean + SE 19.3 + 3.8 82.4 + 203 0.006

*Endoscopy or interventional radiology (exclusive of vascular access).



Operative vs Nonoperative Management for Blunt
Pancreatic Transection in Children: Multi-Institutional
Outcomes Igbal et al. ] Am Coll Surg 2014

Grade II (no main pancreatic duct injury)

* NonOM (GIl) vs all OM

no different outcomes

* Non OM (G Il) vs Non OM (Glll) pseudocyst
formation rate

7% vs 44%
p <0.001)



Operative vs Nonoperative Management for Blunt
Pancreatic Transection in Children: Multi-

Institutional Outcomes

Table 4. Outcomes for Operative Drainage

Igbal et al. | Am Coll Surg 2014

Operative resection Nonoperative Operative drainage

Characteristic (n = 57) (n = 95) (n = 15) p Value*
Pseudocyst, % 0 20 13 0.02
Need for repeat intervention, %' 7 0 0 0.02
Overall morbidity rate, % 2 26 33 0.002
Time to initial feeds, d, mean £+ SE 45405 894 1.3 o 0.04
Time to g()al feeds, d, mean &+ SE 7.8 £ 0.7 1514 2.5 142438 0.001
Initial hospitalization, d, mean + SE 119 £ 1.0 134 £+ 1.3 21.0 £ 4.2 0.04
Readmissions, % 20 16 50 06
Total days in hospital, mean + SE 131 £ 14 140 + 1.1 27.3 £ 55 5 S <0.001 )
Time to complete resolution, d, mean + SE 226 £50 386 + 6.4 100.5 == 52.7 0.004

*Three-way chi-square for nominal variables and ANOVA for continuous variables.
rExcluding central venous access.



Pancreatic injury in children: good outcome of

nonoperative treatment
I. de Blaauw et al. J Pediatr Surg 2008

Table 2 Grade of pancreatic injury of 17 of 34 patients of
which CT scans were available

Grade 1 (minor contusion)

Grade 2 (major contusion)

Grade 3 (distal transection or ductal injury)

Grade 4 (proximal transection injury involving ampulla)
Grade 5 (complete disruption pancreatic head) -

— n W oo | =

Classification of mjury according to the Organ Injury Scale [10].



Pancreatic injury in children: good outcome of

nonoperative treatment
l. de Blaauw et al. J Pediatr Surg 2008

Table 3 Comparison of hospital stay, parenteral nutrition, and
complications between operative and nonoperative treatment
of children with pancreatic injuries

Operative  Nonoperative

N 3 31
Mean hospital stay (d) 29 (15-69) 24 (2-70)
PICU stay (d) 2.4 (0-16)* 0.8 (0-7)
Total parenteral nutrition (patients) 3 16
Line sepsis 0 4
Pseudocysts 2 14
Long-term rest morbidity * None None
Mortality None None

* P < .05.

® Pancreatic insufficiency, nutritional disorders, abdominal complaints.



Pancreatic injury in children: good outcome of

nonoperative treatment
l. de Blaauw et al. J Pediatr Surg 2008

Operative (n=3) Nonoperative (n=31)

" \

Roux-Y (n=1) Drain (n=2)

/]

Pseudocyst (n=2) Pseudocyst (n=14)

| N\

Nonaperative (n=2)

No complications (n=17)

Nono perative (n=8)

e

Roux+Y (n=2) Percutaneous (n=3)

Gastrocystostomy (n=1)

Intervention (n=6]

* 44 % Pq

* el 60% (10/16)
resolucion espontanea

* Injuria grado 3 no
implica cirugia

* sujeta a hemodinamia
o extensa fuga fluido
pancreatico



Lesiones Pancreas

e S5in compromiso conducto pancreatico principal

e Lesion conducto pancreatico principal

e Pseudoquiste



Liver Injury Scale

Grade* Injury type Injury description
I Hematoma Subcapsular, <10 percent surface area
Laceration Capsular tear, <1 cm parenchymal depth
I Hematoma Subcapsular, 10-50 percent surface area
Intraparenchymal, <10 cm in diameter
Laceration 1-3 cm parenchymal depth, <10 cm in length
il Hematoma Subcapsular, »50 percent surface area or expanding; ruptured subcapsular or parenchymal hematoma
Laceration Intraparenchymal hematoma >10 cm or expanding
>3 cm parenchymal depth
\] Laceration Parenchymal disruption invalving 25-75 percent of hepatic lobe or 1-3 Couinaud's segments within 3 single lobe
y Laceration Parenchymal disruption invalving 75 percent of hepatic lobe or >3 Couinaud's segments within a single lobe
Vascular Juxtahepatic venous inuries; le, retrohepatic vena cava/central major hepatic veins
VI Vascular Hepatic avulsion

* hdvance one grade for multple injunies, up to grade 111,

Moore, EE

. J Trauma 1995



Spleen Injury Scale

Grade* Injury type Injury description
I Hematoma Subcapsular, <10 percent surface area
Laceration Capsular tear, <1 cm parenchymal depth
il Hematoma Subcapsular, 10-50 percent surface area; intraparenchymal, <5 cm in diameter
Laceration 1-3 cm parenchymal depth which does not involve a trabecular vessel
111 Hematoma Subcapsular, >50 percent surface area or expanding; ruptured subcapsular or parenchymal hematoma
Intraparenchymal hematoma >3 cm or expanding
Laceration =3 cm parenchymal depth or involving trabecular vessels
I\ Laceration Laceration involving segmental or hilar vessels producing major devascularization (25 percent of spleen)
V Laceration Completely shattered spleen
Vascular Hilar vascular injury which devascularizes spleen

* Advance one grade for multiple injuries, up to grade 1L

Moore, EE. J Trauma 1995



Guidelines for resource utilization in
children with isolated liver or spleen injury

CT grade
I 1I I I\
ICU stay (d) None None None 1
Hospital stay (d) 2 3 4 5
Predischarge Imaging None None None None
Postdischarge imaging None None None None
Activity restriction (wk)* 3 4 § ]

CT: computed tomography; ICU: intensive care unit,
* Return to normal age-appropriate activity; retumn to competiive contact sports should be individualized.

American Pediatric Surgical Association



GPC APSA

. Estadia en terapia y hospitalaria
{ LSeguimiento con Imégenes
. Restriccion de actividad

Sin complicaciones

Leinwand MJ. J Pediatr Surg. 2004
Stylianos S. J Pediatr Surg. 2002



Follow up of prospective validation of an
abbreviated bedrest protocol in the management of
blunt spleen and liver injury in children

Peter SD. | Pediatr Surg. 2013

Abbreviated bedrest protocol for BSLI : 199 patients
Mean grade of injury: 2.7 £ 1.0

Mean bedrest: was 1.6 + 0.6 nights.

Mean days of hospitalization: 2.5 £ 1.9

APSA guidelines bedrest: 3.6 + 1.0 nights (P< 0.001)

Dramatic decreases in hospitalization days



Admit o non-ICLU
Vitals g2h x 4 then gqdh
T&S if close to Hb 7.0

Bed-rest cvernight
Hb at & hrs
Hb at 12, 24 hrs post injury

20mL kg

LR or NS

Does surgeon suspect
ongoing or very recent
bleeding?

sustained response
to LR or MS?

Home if:

Hb stable, vitals normal,
tolerating diet, & minimal
abdominal pairn
Use czution ¥ abdominal wall injury

L YES__| Hb stable for 24 hours?

i Y sign)

-




Nonoperative management of blunt liver and spleen injury
in children: Evaluation of the ATOMAC guideline using
GRADE

Notrica DM. | Trauma Acute Care Surg. 2015

* An abbreviated period of bed rest of 1 d or less
for stable patients is unequivocally supported for
children whose hemoglobin has been
documented to be stable (1A)

* In children without signs of clinical bleeding at
presentation and stable hemoglobin, discharge
before 24 h seems to be safe (1B)



4] usted

Variable Splenectomy (n=265) SAE (n=199) Pvalue Spleneciomy (n=265) SAE (n=199) Pvalue
188 305%137 324%15 A5 2+145 HN5£141 M4
GCS 1.7 351 104£54 009 109+£55 1H£53 52
Grade W splemic injury (%) 54.0 377 <001 46,8 452 a7
RBC transfusion (%) 230 2 M3 26.1 30.0 e
Platelet transfusion (%) 6.0 9.5 17 15 99 A6
Complication (%)
None 66.2 378 A5 63.3 644 &7
ARF 0 1.6 A6 0 [ A6
ARDS 79 203 003 79 159 056
Wound infection 4.0 3.1 | 3N 47 T
DvT 16 ‘35 M 42 57 68
PE (4] 1.6 da 1] 1.1 A8
Preumonia 99 1.7 3 13.1 94 ]|
Sepsis 33 8 13 27 4 083
LOS (days) 96 106 6125 079 99 106 109111 37
Mortality (%6) 10.9 13.1 A9 13.4 1000 Al




Muchas gracias por su atencion!!



