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INTRODUCTION:
SThe  incidence  of  Morbidly  Adherent  
Placenta  has  increased  from  0.8  to  
3.0  in  1000  pregnancies,  driven  by  
increased  rates  of  cesarean  deliveries  
(32.2%  in  2014)  of  births  in  USA.  

S Average  blood  loss  for  a  delivery  
complicated  by  MAP  ranges  from  
2000  to  5000  mL,  frequently  requiring  
substantial transfusion.

S Reported  is  a  single  institutional  
multidisciplinary approach for  
managing  such patients  over  a  5-year  
period.

MAP = placenta invades 
too deeply into uterine 

wall.



METHODS: 

S Retrospective review  of  records  for patients referred  
to  placental  disorders  program  Stanford  University  
Medical  Center  with  Morbidly  Adherent  Placenta  (MAP)  
from  July  1,  2009,  to  July  1,  2014.  

SPts  at  high  risk  for  life  threatening  hemorrhage  were  
referred  if  either  antipartum radiological  evidence  or  
clinical  suspicion  of  MAP.

SA  Morbidly  Adherent  Placenta  preoperative  care  
plan  and  checklist  was  implemented  to  ensure  optimal  
management  of these  patients  with  high  risk  of  
peripartum hemorrhage.



RESULTS: 

S 136 patients referred  for  morbidly  adherent  placenta  over  5  
years  from  2009-2014.

S History  of  previous  C-section  was  more  common  among  
women  with  diagnosis  MAP  (76%-100%).

S 89%  of patients with  PA  or  variants  underwent  postpartum  
hysterectomy,  compared  to  only  5%  of patients with  no  or  
microscopic  PA.



RESULTS: 

S High  rates  of  blood  transfusion  from  82%  (PI  and  
PP),  71%  (PA)  and  28%  (microscopic  PA)  vs  19%  in  
No  Accreta group  

S Includes  all  patients  referred  to  Stanford  placental  
disorders  program.



MORBIDLY ADHERENT PLACENTA CASE FORM

Figure: Preoperative checklist 
from our program in placental 
disorders used to prepare for 

surgical management of patients 
with Morbidly adherent 

placenta. 

Steps taken to insure all 
members of the 

multidisciplinary team are 
alerted to the case, blood 

products are prepared, and 
supplies for management of 

massive hemorrhage are readily 
available.



CONCLUSION: 
SWe  found  that  massive  hemorrhage  is  predictable  when  
abnormal  placentation  is  identified  pre-delivery  and  blood  
product support is  substantial  regardless  of  the  degree  of  placental  
invasiveness.  

SThe  protocol  provides  immediate  access  to  sufficient  volumes  
and  types  of  blood  products  at  delivery  for patients at  highest  risk  
for  life-threatening  obstetric  hemorrhage.  

SFor patients with  a  diagnosis  of MAP  scheduled  for  planned  
cesarean  delivery  with  possible  hysterectomy,  a  programmatic  
checklist  that  mobilizes  a  multidisciplinary  team,  including  
proactive transfusion  medicine support,  represents  best  practices.
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Take home message:
Implementation of a single center QI project for women under going 

C-section for MAP at high risk for massive hemorrhage using a 
predetermined care protocol – transfusion medicine outcomes 

reported.

Future directions: 
What is the generalizability of these best practice guidelines?
Are maternal and fetal outcomes improved by using protocol ?

Will this change the practice at other institutions to improve care?
How can the PBM care be further improved?
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BACKGROUND: 

S The incidence of anemia in children from birth to 4 years of age is 
20% in industrialized countries according to the World Health Org. 
SStudies have reported a strong relationship between preoperative 
anemia and perioperative mortality in adults undergoing non-cardiac 
surgery. 
SThe relationship between preoperative anemia and in-hospital 
mortality had not been investigated in the pediatric surgical 
population. 
SWe hypothesized that children with preoperative anemia 
undergoing non-cardiac surgery may have an increased risk 
of in-hospital mortality.



METHODS: 
S All children aged 1-18 years old with a recorded 
preoperative Hct in the 2012, 2013, & 2014 ACS 
NSQIP Peds databases. 

SThe endpoint was defined as the incidence of in-
hospital mortality. Children with preoperative anemia 
were identified based on their preoperative hematocrit 
defined by age adjusted limits.

SDemographic and surgical characteristics, as well 
as co-morbidities were considered as potential 
confounding variables in a multivariable logistic 
regression analysis. 

SA sensitivity analysis was performed using 
propensity-matched analysis. 



RESULTS:  
S 41%  (74,508)  of  children  had  a  preop.  Hct recorded.  

S 24%  (12,551)  of  children  were  anemic  preoperatively.

S Preoperative  anemia  was  associated  with  higher  odds  
for  in-hospital  mortality  (OR:  2.17,  95%  CI:  1.48-3.19,  P
<  0.001)  using  multivariable  logistic  regression  analysis,  
and  after  adjustment  for  RBC  transfusion.  

SAfter  propensity  matching,  the  presence  of  
preoperative  anemia  was  also  associated  with  higher  
odds  of  in-hospital  mortality  (OR:  1.75,  95%  CI:1.15-
2.65,  P =  0.004).    







Incidence of in-hospital mortality in children with anemia for those 
with and without red blood cell transfusion. 



CONCLUSIONS: 
S The incidence of  preop. anemia in children in US hospitals is 24%.
S Children with preoperative anemia are at increased risk for in-
hospital mortality. 
SFurther studies are needed to assess if the correction of 
preoperative hematocrit, through the development of patient blood 
management programs, could improve patient outcomes or simply 
avoid blood transfusion. 



S

Take home message:
*In US hospitals 24% of children (age 1-18yr) were anemic 

preoperatively.
*Anemic children have 2X the risk of death which is increased if they 

require a blood transfusion. 
(independent association not cause and effect)

Future directions: 
How can the PBM care be further improved to optimize anemia 

preoperatively?
Would the mortality rate be improved by treating preop. anemia ?

Will you change your practice??





S

Endoscopic  Versus  Open  Repair  for  Craniosynostosis
in  Infants  Using  Propensity  Score  Matching  to  
Compare  Outcomes: A  Multicenter  Study  from  the  
Pediatric  Craniofacial  Collaborative  Group.

Anesth Analg.  2018  Mar;;126(3):968-975.



INTRODUCTION: 

SThe  North  American  Pediatric  Craniofacial  Collaborative  Group  
(PCCG)  established  a  Pediatric  Craniofacial  Surgery  
Perioperative  Registry  to  evaluate  outcomes  in  infants  and  
children  undergoing  craniosynostosis repair.  

SWe  hypothesized  better  perioperative  outcomes  for  
endoscopic  surgery  vs  open  craniosynostosis (blood  loss,  
complications  and  ICU  and  hospital  stay)  using  propensity  
matching  to  balance  difference  between  groups.



METHODS: 
S Thirty-one  institutions  contributed  data  from   2012  to  2015.  

SWe  analyzed  1382  infants  <12  months  undergoing  open  
cranial  vault  reconstruction  or  endoscopic  craniectomy.  

SThe  primary  outcomes  included  transfusion  data,  ICU  
utilization,  hospital  length  of  stay,  and  perioperative  
complications;;  secondary  outcomes  included  anesthesia  and  
surgical  duration.  

SComparison  of  unmatched  groups  (ESC:  N  =  311,  open  repair:  
N  =  1071)  and  propensity  score  2:1  matched  groups  (ESC:  N  =  
311,  open  repair:  N  =  622)  were  performed  by  conditional  
logistic  regression  analysis.



SImbalances in baseline age and weight are inherent due to surgical selection 
criteria for ESC. 

SQuality of propensity score matching in balancing age and weight between 
ESC and open groups was assessed by quintiles of the propensity scores

RESULTS: 









CONCLUSION: 
SThis  multicenter  study  of  endoscopic  versus  open  
craniosynostosis repair  represents  the  largest  comparison  to  
date.  

SIt  demonstrates  striking  advantages  of  ESC  for  young  infants  
that  may  result  in  improved  clinical  outcomes,  including  reduced  
blood  transfusion,  as  well  as  increased  safety.
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Take home message:
*Implementation of a multicenter center QI project to define national 

benchmarks and to improve care.
*Highlights minimally invasive surgical technique is a PBM strategy.
*Difference in small volume vs. large volume centers re transfusion.

Future directions: 
Will this change the practice at other institutions ?
Can PBM be further improved (antifibrinolytics)?

– goal to keep the blood in the patient and decrease allogeneic 
blood product exposure.


