
Pelvic angiography:  
 
 
Transfer Guidelines: 
 
Transfer criteria for pediatric patients with pelvic hemorrhage include cases where pediatric critical care, 
and/or surgical/endovascular intervention may be necessary.  This includes patients with clinical or 
radiologic evidence of active or continued bleeding, large or expanding pelvic hematoma, active vascular 
contrast extravasation, need for blood transfusion, and/or hemodynamic instability. 
 
 
Article 1: 
 
Remick K, Gaines G, Richards R, et all.  (2019) Pediatric emergency department readiness among US 
hospital. J trauma Acute Care Surg. 2019 May: 86(5)803-809. 
 
Link to Article: https://pubmed.ncbi.nlm.nih.gov/30601455/ 
 
Adult trauma centers and community hospitals often have gaps in pediatric specific readiness due to 
lack of experience and therefore limited comfort levels in caring for these patients. Children and 
adolescents treated in adult trauma centers have been shown to have a higher complication and 
mortality rate as compared to pediatric trauma centers.  This problem is compounded by the fact that 
only approximately 13% of hospitals are reported as pediatric trauma centers or pediatric verified 
facilities.  Due to the morbidity and mortality often associated with traumatic pelvic hemorrhage, it is of 
upmost importance to accurately identify patients who are likely to benefit from transfer to advanced 
pediatric care facilities. 
 
 
Initial/Inpatient Management: 
 
Article 1: 
 
Khanna p., Phan H., Hardy AH,. Et all.  (2012) Multidisciplinary Management of blunt pelvic trauma. 
Semin Intervent Radiology, 29:187-1919 
 
Link to Article: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3577592/ 
 
Patients are initially assessed and treated according to ATLS protocols which includes IV/IO access and 
fluid resuscitation.  The patient is further clinically and radiologically assessed for evidence of pelvic 
injuries including fractures and hemorrhage.  Life threatening hemorrhage from pelvic injuries can arise 
from arterial, venous, and bony injuries.  Management of the various sources of hemorrhage include 
mechanical stabilization of fractures in suspected osseous bleeding, increasing tamponade for venous 
bleeding, and embolization for arterial injuries.  
 
Pelvic angiography and embolization can be indicated in cases of pelvic hemorrhage with hemodynamic 
instability and/or evidence of continued bleeding.  CT with intravenous contrast can assess for sites of 
active bleeding and help in determining the necessity for embolization as well as pre-procedural 
planning.   

https://pubmed.ncbi.nlm.nih.gov/30601455/


 
Pelvic angiography identifies areas of arterial injury and allows super-selective embolization of any 
accessible, focal arterial injuries.  Non-selective gelfoam embolization of both iliac arteries is often used 
as well as the procedure is relatively quick and can successfully diminish arterial collateralization 
throughout the pelvis and address multiple and sometimes otherwise inaccessible distal sites of injury.  
 
Article 2: 
 
 
Skitch, S., Engels T.  (2018) Acute Management of the Traumatically Injured Pelvis. Emerg Med Clin N Am 
(36) 161-179. 
 
Link to Article:  https://pubmed.ncbi.nlm.nih.gov/29132575/ 
 
Pelvic injuries often result from high energy mechanisms and are associated with multisystem injuries 
and hemorrhage.  Radiography and/or CT is recommended for patients suspected of pelvic injury.  FAST 
is helpful for evaluating hemoperitoneum in an unstable patient, but has limited sensitivity in patients 
with pelvic fracture (23%-80%). 
 
 
The majority of hemorrhage in pelvic injuries is venous, but arterial injuries can occur and result in major 
blood loss.  Transcatheter embolization is an effective technique to control blood loss from arterial 
injuries in the pelvis.  Review of pelvic embolization shows success rate in controlling arterial 
hemorrhage of 81%-100%, reducing transfusion requirements, and improving mortality.  Indications for 
embolization include continued hemodynamic instability despite fluid resuscitation and pelvic binding, 
large pelvic hematoma, and active vascular extravasation on CT.   
 
 
Article 3:  
 
Fenton SJ, Sandoval KN, Stevens AM, Scaife ER. (2016) The use of angiography in pediatric blunt 
abdominal trauma patients.  J Trauma Acute Care Surg; 81(2) 261-265. 
 
Link to article: https://pubmed.ncbi.nlm.nih.gov/27120318/ 
 
Angiography and embolization in abdominopelvic injuries is well established in adults, however data is 
limited in children.  A review of 12,044 children (age<18) treated for blunt abdominopelvic trauma at 6 
children’s hospitals and 14 non-stand alone children hospitals.  973 had injuries which may benefit from 
angiography and embolization including solid organ injury and/or pelvic fractures.  46% of patients with 
solid organ injuries had a pelvic fracture.  23 (2%) underwent angiography.  7 were pelvic angiograms, 
none of which were embolized.  4 children with suspected pelvic bleeding required laparotomy after 
angiography, none were found to have bleeding vessels.   
 
Nonoperative management of abdominopelvic injuries in children is standard of care.  Use of 
angioembolization is helpful in children but relatively rare.   
 
 
Article 4: 

https://pubmed.ncbi.nlm.nih.gov/29132575/


 
Vo NJ, Morgan, Hippe D, et al. (2014) Pediatric Abdominal and Pelvic Trauma: Safety and efficacy of 
arterial embolization.  J Vasc Interv Radiol; 25:215-220.  
 
Link to article: https://www.sciencedirect.com/science/article/pii/S1051044313014462 
 
Non-operative management of pelvic hemorrhage is standard of care, but utilization of endovascular 
techniques is on the rise in hemodynamically unstable children with hemorrhage despite a paucity of 
clinical data.  Retrospective review of pediatric patients (<18) over 11 years at a level 1 pediatric trauma 
center.  Angiography was performed on patients with evidence of ongoing bleeding who did not 
undergo laparotomy.  Pelvic bleeding was managed by primary angiography.  Pelvic hemorrhage treated 
with coil embolization if discrete vascular injury or nonselective iliac embolization with gelfoam and/or 
PVA particles.   97 patients underwent angiogram for abdominopelvic trauma.  Embolization was 
performed in 54 (56%).  39 (63%) of embolizations were in the pelvis.  Overall Hemorrhage control was 
achieved in 87%, Two patients with pelvic injuries died during or after embolization potentially due to 
failure to control hemorrhage.  Pre-embolization PRBC requirement was a predictor of decreased 
success in control of hemorrhage.  Embolization is effective at hemorrhage control in pediatric 
abdominopelvic trauma.   
 
Article 5:  
 
Gonzalez, K., Dalton, B., Kerisey M., et al. (2017) Pelvic Angiography for trauma in children: A rare but 
useful adjunct.  Eur J Pediatr Surg (27); 196-199.   
 
Link to article: https://pubmed.ncbi.nlm.nih.gov/27367538/ 
 
Retrospective review of 216 pelvic injuries at a pediatric trauma center, 4 of which underwent pelvic 
angiography and embolization.  Three additional patients demonstrated active extravasation on CT, but 
were stabilized conservatively in the PICU without the need for embolization. 3 of the 4 patients who 
underwent angiography were found to have active bleeding via iliac branches which were successfully 
embolized with coils and/or gelfoam.  The embolized patients required no further endovascular or 
surgical intervention and no major complications were reported.   
 
 
 
Follow up/Long term considerations 
 
Article 1: 
 
Matiyahu A, Marmor M, Elson JK, et al. (2013) Acute Complications of Patients With Pelvic Fractures 
After Pelvic Angiographic Embolization. Clin Orthop Relat Res. 471(9); 2906-2911. 
 
Link to article:  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3734434/ 
 
A retrospective review was performed of 98 patients with pelvic fractures who were treated with 
embolization to assess for acute complications related to the procedure.  Complication rate was 11% 
including cases of gluteal necrosis (6), surgical wound breakdown(5), infections(5), impotence(2), and 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3734434/


bladder necrosis(1).  Nonselective or bilateral embolizations were associated with a significant increase 
in complications.   
 
 


