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Epidemiología

•Trauma torso: 5-10% IAI

•27% intervenciones agudas

•Mortalidad <1%

•Hasta 12% lesiones asociadas

•> 50% lesión vascular

Holmes JF. Ann Emerg Med 2013

Borgialli D. Acad Emerg Med 2014

Pariset JM. Clin Pediatr (Phila). 2010. 



Etiología

Contusos (90)%

• Colisión vehicular 
• Peatón 
• Caídas 

Penetrantes (10%)

• Arma blanca 
• Herida de arma de fuego

• Caídas 
• Deportes 
• Maltrato Infantil

Rothrock SG,

Pediatr Emerg Care 2000 



Anatomía y Mecanismos

Mecanismos de alta energía 
(colisión vehículo motor)

Golpe alta energía en abdomenGolpe alta energía en abdomen

Aplastamiento contra columna

Caídas 



Mecanismos con alto riesgo injuria

American College of Surgeons Committee on Trauma



Estabilización: ATLS

American College of Surgeons Committee on

Trauma. Chicago 2012.



Estabilización: ATLS

American College of Surgeons Committee on
Trauma. Chicago 2012.



Estabilización

Sospecha IAI

No rta a fluidos 
TGRS

Evaluado-Resucitado
Estabilizado

LAPAROTOMIA CENTRO TRAUMA 
PEDIÁTRICO





Evaluación

Dolor 

Sensibilidad/Dolor a la palpación (S. de Kerh) 

Equimosis/Abrasiones en flancos o peri umbilicales

Marcas de neumáticos o cinturón seguridadMarcas de neumáticos o cinturón seguridad

Distensión abdominal

Signos irritación peritoneal

RHA disminuidos

Saladino R. Ann Emerg Med 1991

Borgialli DA. Emerg Med 2014

Adelgais KM. J Pediatr. 2014 



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

Adelgais et al. J Pediatr 2014

Abdominal pain 
and/or tenderness:

8% (95% CI, 6%-9%) 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. J Pediatr 2014

• sensitivity of abdominal findings for IAI decreases as GCS 

score decreases

• the risk of IAI 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



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

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

Borgialli, D. Acad Emerg Med 2014



confirm independent association between the seat belt sign

and intra-abdominal injuries in pediatric patients presenting

to EDs after MVCs



Fuerte e independiente 
asociación con lesión 

abdominal significativa 
(víscera hueca)

Considerar laparotomía en 
pacientes con inestabilidad pacientes con inestabilidad 

hemodinámica

Considerar ampliar evaluación 
en pacientes estables (sin dolor 

abdominal)                 

Paris et al. J Pediatr Surg 2010

Sokolove et al. Acad Emerg Med 2005

Lutz et al. J Pediatr Surg 2004



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

Holmes et al. Ann Em Med 2013

• 7 patient history and physical
examination findings

• children with blunt torso trauma 
who are at very low risk for IAI 
undergoing acute intervention



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

Holmes et al. Ann Em Med 2013

6 pac FAST+/lab +

23% TC pac bajo riesgo



Laboratorio

Grupo Factor Compatibilidad



Laboratorio
Estable con EF -

• HTO-Hb

• Ex Orina 

Anemia sin otra causa

Hematuria >50 GR/cga

• Transaminasas 

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

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



Holmes JF. Ann Emerg Med 2002 



Laboratorio
Estable con EF -

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

Bevan et al, Emerg Med J 2009Bevan et al, Emerg Med J 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 pancreáticas
Adamson WT. J Pediatr Surg 2003

Mure AJ. Am Surg 1991

Hemograma Hemograma 

TP, KPTT, RIN

Urea Creatinina, gases, electrolitos, glucemia



Ecografía (FAST)

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

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



Ecografía (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. J Pediatr Surg 2007Holmes JF. J Pediatr Surg 2007

Fox JC. Acad Emerg Med 2011

Perfomance mejor en pacientes hipotensos (S y E 100%)
Holmes JF. J Pediatr Surg. 2001



Ecografía (FAST)

• Inestabilidad hemodinámica con FAST positivo = 
LAPAROTOMÍA 

• Paciente estable FAST positivo= evaluación adicional 
(naturaleza y extensión IAI)(naturaleza y extensión IAI)

• Paciente estable FAST negativo= no usar como única 
herramienta Dx para descartar IAI

Schonfield et al. Em Crit Care Med 2012



TAC Abdomen y Pelvis
(contraste IV)

• Test de elección diagnóstico lesión abdominal     

• Sensibilidad y Especificidad en lesiones hepáticas, 
esplénicas, retroperitoneales

• Menor sensibilidad en injuria intestinal, pancreática y 
vesical

• Clasificación gravedad lesiones



• 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



CT scan and the pediatric trauma 
patient-are we overdoing it? 

Fenton SJ. J Pediat Surg 2004



A QUIEN TAC?

EXPOSICIÓN 
SIGNIFICATIVA 
RADIACIÓN 

INDICACIONES CON 
SUFICIENTE EVIDENCIA?

PROBABILIDAD 
DETECCIÓN LESIÓN 
SIGNIFICATIVA?



TAC Abdomen y Pelvis
Indicaciones

• Ex físico sugestivo de IAI: dolor, sensibilidad a la palpación, signo 

del cinturón de seguridad.

• AST>200 UI/L o ALT>125 UI/L

• Macrohematuria o >= 50 GR/CGA• Macrohematuria o >= 50 GR/CGA

• HTO inicial < 30% o descenso inexplicable

• FAST +

• Requerimiento de fluido IV o sangre de dudosa etiología

• Injurias asociadas (distracting injuries)

• Imposibilidad de adecuada evaluación clínica (GCS, intoxicac, edad, 

etc)



TAC Abdomen y Pelvis
Indicaciones

•Contraste VO no mejora sensibilidad del método (sólo 
aumenta levemente especificidad)

• Incrementa duración 12 minutos 

Ellison A M. Ann Emerg Med 2015



Identifying Children at Very Low Risk of Clinically Important

Blunt Abdominal Injuries
Holmes et al Ann Emerg Med.

2013

Abdominal CT scans 

were obtained for 5,514 

(46%) patients

1,254 CT scans in 

children at VLRchildren at VLR







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

Valentino M., et al. Radiology 2008

. •S: 93%•S: 93%

•PPN: 94%



• 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
Laparotomía

Evidencia IAI 
significativa

++
Inestabilidad 
hemodinámica 

persistente o recurrente

Sospecha lesión víscera 
hueca 

(neumoperitoneo)



Tratamiento Definitivo
Laparotomía

•Progresión irritación 

Indicaciones  por lesiones 
especificas:

• injuria órgano sólido con 

Indicaciones relativas:

•Progresión irritación 
peritoneal/dolor abdom 

• injuria órgano sólido con 

evidencia de sangrado continuo

• injuria pancreática con lesión 

mayor del parénquima o ductal

• injuria víscera hueca





Embolización Angiográfica 

Limitada experiencia en pediatría (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

Práctica estándar en injuria órgano sólido.

Prácticas varían según centros de atención.

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 
hemodinámica

• 5-13% IOS requieren transfusiones GR• 5-13% IOS requieren transfusiones GR

• 18-50% lesiones pancreáticas requiere cirugía en algún 
momento de la evolución

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. J Trauma 2005

1818 IOS/89 (5%)



The Failure of Nonoperative Management in Pediatric 
Solid Organ Injuri: a Multi-Institutional Experience

Holmes JH. J Trauma 2005



The Failure of Nonoperative Management in Pediatric 
Solid Organ Injuri: a Multi-Institutional Experience

Holmes JH. J Trauma 2005



Pancreatic Organ Injury Scale

Moore, EE. J Trauma 1990



Operative vs nonoperative management of 
blunt pancreatic trauma in children

Wood JH. J Ped Surg 2010

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

pancreatic pseudocyst, leak, or fistula



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

167 grade II or III blunt pancreatic injuries



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



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

Grade III (main pancreatic duct injury)



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

Grade II (no main pancreatic duct injury)

• Non OM (G II)  vs all OM• Non OM (G II)  vs all OM
no different outcomes

• Non OM (G II)  vs Non OM (GIII) pseudocyst

formation rate

7%  vs  44%
p <0.001)



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

Iqbal et al. J Am Coll Surg 2014



Pancreatic injury in children: good outcome of 

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



Pancreatic injury in children: good outcome of 

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



Pancreatic injury in children: good outcome of 

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

• 44 % Pq

• el 60% (10/16) 

resolución espontánea

• Injuria grado 3 no • Injuria grado 3 no 

implica cirugía

• sujeta a hemodinamia 

o extensa fuga fluido 

pancreatico 



Lesiones Páncreas 

● Sin compromiso conducto pancreático principal

● Lesión conducto pancreático principal

● Pseudoquiste



Liver Injury Scale

Moore, EE. J Trauma 1995



Spleen Injury Scale

Moore, EE. J Trauma 1995



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

American Pediatric Surgical Association



GPC APSA 

Estadía en terapia y hospitalaria
Seguimiento con Imágenes
Restricción de actividadRestricción 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. J 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



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

Notrica DM. J Trauma Acute Care Surg. 2015



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

Notrica DM. J 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 beenchildren 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)



Comparative effectiveness of treatment strategies 

for severe splenic trauma in the pediatric 

population                                              
Rialon KL. Am J Surg. 2016



Muchas gracias por su atención!!


