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1. Cesarean section complications according to degree of emergency during labour 

Author(s): Grabarz A.; Ghesquiere L.; Debarge V.; Delporte V.; Bodart S.; Deruelle P.; Subtil D.; 
Garabedian C.; Ramdane N. 

Source: European Journal of Obstetrics Gynecology and Reproductive Biology; Jan 2021; vol. 256 ; p. 
320-325 

Publication Date: Jan 2021 

Publication Type(s): Article 

PubMedID: 33264691 

Abstract:Objective: Evaluate the complications rate of cesarean section delivery based on degree of 
labour emergency. Study design: Monocentric (Lille, France), retrospective study of all term, 
singleton, and cesarean deliveries during labour. Three groups were categorized based on the 
degree of emergency according to a color code: green (no time limit between surgical decision and 
birth), orange (birth within 30 min), and red (birth within 20 min). Scheduled cesareans were 
excluded. Complications were defined as minor/major and intra-/post-operative. Result(s): A total of 
881 patients were included. Among these, 303 (34.5 %) were in the green group, 353 (40.1 %) in the 
orange group, and 225 (25.4 %) in the red group. Major intra-operative complications, mainly 
postpartum hemorrhage, were more frequent in the red group compared with the green group (16.9 
% vs. 9.9 %, p = 0.05; OR 1.9; 95 % CI [1.1-3.1]). Among the minor complications, there was no 
difference on moderate postpartum hemorrhage and four times uterine artery wounds in the red 
group (1.7 % vs. 7.1 %, respectively; p = 0.007; OR 4.6; 95 % CI [1.6-12.6]). The overall major post-
operative complication rate, mainly infectious morbidity, was 6.1 % and this was more frequent in 
the red group compared with the green group (12.4 % vs. 1.7 %, respectively; p < 0.0001; OR 8.5; 95 
% CI [3.2-22.3]). Conclusion(s): Pre- and post-operative complications of cesarean section delivery 
during labour (i.e., emergency cesarean) increase with the degree of labour emergency. It would be 
ideal to identify women in labour who are at increased risk of emergency cesarean earlier, so that 
the situation does not escalate to a red code cesarean.Copyright © 2020 Elsevier B.V. 
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2. Blood type and postpartum hemorrhage by mode of delivery: A retrospective cohort study 

Author(s): Burd J.E.; Quist-Nelson J.A.; Edwards S.E.; Berghella V.P.; Suhag A.; Nijjar J.B. 

Source: European Journal of Obstetrics Gynecology and Reproductive Biology; Jan 2021; vol. 256 ; p. 
348-353 

Publication Date: Jan 2021 

Publication Type(s): Article 

PubMedID: 33271408 

Abstract:Objective: To assess the relationship between postpartum hemorrhage and ABO blood type 
for vaginal delivery and cesarean delivery. Study design: This is a retrospective cohort study of data 
abstracted from the PeriBank database regarding demographics and delivery outcomes. All live 
singleton deliveries from January 2011 until March 2018 were included in this study. Exclusion 
criteria were sickle cell disease and multiple gestations. Analyses were conducted separately for 
cesarean delivery and vaginal delivery. Quantitative variables were analyzed with analysis of 
variance testing and categorical variables with chi square testing. Significant demographic 
differences between groups were controlled for using multivariate logistical regression. The primary 
outcome was the rate of postpartum hemorrhage by blood type (A, B, AB, and O), defined as blood 
loss >500 mL in vaginal delivery and >1000 mL in cesarean delivery. 43,437 patients were screened 
and 32,023 women met inclusion criteria (22,484 vaginal deliveries (70.2%) and 9539 cesarean 
deliveries (29.8%)). Result(s): In the vaginal delivery group there were differences in age, parity, race, 
use of regional anesthesia, rate of induction of labor, and thrombocytopenia between blood types. 
In the cesarean delivery group, age, parity, and race were significantly different between blood 
types. There was no observed difference in the rate of postpartum hemorrhage by blood type for 
those who delivered via vaginal delivery when controlling for demographic differences (p = 0.2). In 
the cesarean delivery group, there was a significantly higher rate of postpartum hemorrhage in 
women with type O blood (5.2% type O vs 3.8% type A vs 4.4% type B vs 4.2% type AB, p = 0.035), 
including when controlling for demographic differences (p = 0.02). In both vaginal and cesarean 
delivery groups, there was no difference in rates of any of the secondary outcomes, including blood 
transfusion, hysterectomy, intrapartum dilation and curettage, and intensive care unit admission. 
Conclusion(s): Although this study found no statistically significant difference in clinical outcomes 
between blood types, type O blood may be an additional risk factor to consider for postpartum 
hemorrhage at the time of cesarean delivery.Copyright © 2020 Elsevier B.V. 
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3. The risk of abnormal placentation and hemorrhage in subsequent pregnancy following primary 
elective cesarean delivery. 

Author(s): Chen, Sizhe; Cheng, Weiwei; Chen, Yan; Liu, Xiaohua 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; Nov 2020; vol. 33 (no. 21); p. 3608-3613 

Publication Date: Nov 2020 

Publication Type(s): Journal Article 

PubMedID: 30741050 

Abstract:Objective: We aimed to evaluate the relationship between mode of first delivery with 
subsequent placenta previa, placenta accreta/increta, and significant postpartum hemorrhage 
(PPH).Method: This retrospective cohort study included women with two consecutive singleton 
deliveries between 2007 and 2017 at our institution if the women were nulliparous and delivered at 
term at the time of first delivery. The first pregnancy delivery mode was classified as (1) vaginal 
delivery, (2) antepartum cesarean delivery (CD) without labor, or (3) intrapartum CD after the onset 
of labor. Within these three groups, rates of placenta previa, placenta accreta/increta, and 
significant PPH at the time of the second delivery were compared. Significant PPH was defined as 
hemorrhage requiring a blood transfusion.Results: A total of 8208 women were analyzed. Most first 
deliveries were vaginal (n = 5210, 63.5%), followed by antepartum CD (n = 2432, 29.6%) and 
intrapartum CD (n = 566, 6.9%). The incidence of placenta previa in subsequent deliveries differed by 
previous delivery mode: vaginal, 0.9%; antepartum CD, 2.0%; intrapartum CD, 1.6% (p < .001). 
Similar differences were also observed with respect to placenta accreta/increta (0.5 versus 1.5 
versus 0.9%, p < .001) and PPH (0.6 versus 1.2 versus 0.4%, p = .017). Compared to the previous 
vaginal delivery group, the antepartum CD group had increased risks of placenta previa (aORs 2.02, 
95% CI 1.35-3.05), placenta accreta/increta (aOR 2.52; 95% CI 1.53-4.14) and PPH (aOR 1.78, 95% CI 
1.14-2.98) in subsequent pregnancies. However, the previous intrapartum CD was not significantly 
associated with increased risks of these complications.Conclusion: Previous antepartum CD was 
associated with two-fold increased risks of placenta previa, placenta accreta/increta, and significant 
PPH in the second delivery compared to women with a prior vaginal delivery. The increased risks of 
subsequent abnormal placentation following primary antepartum CD may be important for 
counseling concerning nonmedically indicated elective cesarean.Condensation: Previous antepartum 
cesarean delivery (CD) was associated with two-fold increased risks of placenta previa, placenta 
accreta/increta, and significant PPH in the second delivery. 
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4. Nomogram to predict postpartum hemorrhage in cesarean delivery for women with scarred 
uterus: A retrospective cohort study in China. 

Author(s): Chen, Bingnan; Zhang, Liyang; Wang, Di; Li, Jiapo; Hou, Yue; Yang, Tian; Li, Na; Qiao, 
Chong 

Source: The journal of obstetrics and gynaecology research; Sep 2020; vol. 46 (no. 9); p. 1772-1782 

Publication Date: Sep 2020 

Publication Type(s): Journal Article 

PubMedID: 32662194 

Available  at The journal of obstetrics and gynaecology research -  from Wiley Online Library Science 
, Technology and Medicine Collection 2017  

Available  at The journal of obstetrics and gynaecology research -  from Wiley Online Library Science 
, Technology and Medicine Collection 2019  

Abstract:AIMTo develop nomograms predicting the risk of postpartum hemorrhage (PPH) in 
cesarean delivery for singleton pregnant women with a scarred uterus in the north of 
China.METHODSA retrospective cohort study was conducted. Totally 3722 singleton pregnant 
women with a scarred uterus who underwent a cesarean delivery in a large teaching hospital of 
north China between January 2013 and December 2017 were enrolled. Nomograms, a kind of user-
friendly tool, were developed to predict PPH (blood loss ≥1000 mL or accompanied by signs or 
symptoms of hypovolemia within 24 h after the birth process) based on the model generated by 
logistic regression analysis. The discrimination and calibration of models were evaluated, and 
decision curve analysis was developed.RESULTSAmong 3722 enrolled women, 243 (6.53%) had PPH. 
There are six identified factors associated with PPH: maternal age, placental location, placenta 
previa, hypertensive disorders of pregnancy, fetal position and placenta accreta spectrum (PAS). The 
model achieved a good calibration (Hosmer-Lemeshow test P value 0.77) and discrimination (area 
under curve c-statistics 0.90, 95% confidence interval 0.86-0.93). Decision curve analysis showed the 
threshold probability by using our model is between 1.0% and 85.7%. A nomogram was developed 
accordingly. And another nomogram for women without placenta previa and PAS was also 
developed.CONCLUSIONTwo nomograms were first generated to predict PPH, respectively, for 
women with a scarred uterus and for women with a scarred uterus who do not have placenta previa 
or PAS. Placental location and fetal position were found to be closely related to PPH. 
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5. Peritoneal adhesions during cesarean delivery are an independent risk factor for peri-partum 
hemorrhagic complications 

Author(s): Saban A.; Shoham-Vardi I.; Yohay D.; Weintraub A.Y. 

Source: European Journal of Obstetrics Gynecology and Reproductive Biology; Aug 2020; vol. 251 ; p. 
188-193 

Publication Date: Aug 2020 

Publication Type(s): Article 

PubMedID: 32526613 

Abstract:Objective: To investigate whether the presence of peritoneal adhesions at the second 
cesarean delivery (CD) are associated with peri-partum hemorrhagic complications. Study design: A 
retrospective cohort study was undertaken, comparing hemorrhagic complications in the second CD, 
between women with and without adhesions. All women with two CDs who delivered a singleton in 
their second CD between the years 1988-2016 at a large regional medical center in Israel were 
included. Women with adhesions diagnosed at the first CD and women with a history of other 
abdominal or pelvic surgery, pelvic infection or inflammatory disease, endometriosis, uterine 
Mullerian anomalies and fetal chromosomal or structural abnormalities were excluded from the 
analysis, resulting in a sample of 7925 women. Peri-partum hemorrhagic complications were defined 
as a composite of vessel ligation, B lynch procedure during the CD or uterine rupture, third stage or 
immediate postpartum hemorrhage, blood component transfusion, hemorrhagic shock and 
maternal anemia [hemoglobin (Hb) levels prior to maternal discharge below 9.0 g\dl]. In order to 
identify variables that are independently associated with the composite peri-partum hemorrhagic 
complications a multivariate logistic regression analysis was performed, to control for potential 
confounders. In addition, a linear regression model was constructed with Hb levels as the outcome 
variable. Result(s): During the study period, 32.6 % of patients (n = 2581) suffered from adhesions 
during the second CD. After adjusting for potential confounders, peri-partum hemorrhagic 
complications were found to be significantly associated with the presence of peritoneal adhesions 
(adjusted OR 1.18, CI 1.04-1.33, P = 0.008). A multivariate linear regression analysis revealed that 
peritoneal adhesions were independently associated with a decline in post-partum Hb levels (beta=-
0.055, P < 0.001). Conclusion(s): Adhesions attributable to a previous CD increase the risk for 
hemorrhagic complications. Interventions aimed at preventing adhesions formation during the 
primary CD may have a role in reducing hemorrhagic complications in subsequent CDs.Copyright © 
2020 Elsevier B.V. 
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6. Risk factors for severe postpartum haemorrhage: A population-based retrospective cohort 
study. 

Author(s): Davey ; Flood, Margaret; Pollock, Wendy; Cullinane, Fiona; McDonald, Susan 

Source: Australian & New Zealand Journal of Obstetrics & Gynaecology; Aug 2020; vol. 60 (no. 4); p. 
522-532 

Publication Date: Aug 2020 

Publication Type(s): Academic Journal 

Available  at The Australian & New Zealand journal of obstetrics & gynaecology -  from Wiley Online 
Library Science , Technology and Medicine Collection 2017  

Available  at The Australian & New Zealand journal of obstetrics & gynaecology -  from Wiley Online 
Library Science , Technology and Medicine Collection 2019  

Abstract:Background: Severe postpartum haemorrhage (PPH) is a serious clinical problem that is 
increasing in incidence. Aim: To identify risk factors for severe PPH. Materials and Methods: 
Population-based retrospective cohort study of all women who gave birth in Victoria in 2009–2013 
using the validated Victorian Perinatal Data Collection. Three multivariable logistic regression models 
estimated the adjusted risk of severe PPH. Adjusted odds ratios (aOR) and their 95% confidence 
intervals are reported. The primary outcome was severe PPH (estimated blood loss of ≥1500 mL). 
Results: Severe PPH occurred in 1.4% of all births (n = 5122). Maternal characteristics significantly 
associated with severe PPH included: multiple pregnancy; older maternal age; overweight/obesity; 
first births. Other risk factors included placental complications, macrosomia, instrumental vaginal 
birth, third and fourth degree perineal lacerations, in-labour caesarean section, birth at a gestation 
other than 37–41 weeks, duration of labour 12 to <24 h, and use of oxytocin infusions in labour. 
Planned pre-labour caesarean section was associated with reduced odds of severe PPH. Severe PPH 
also occurred in 0.7% (n = 104) of women with none of the identified risk factors. Conclusions: 
Numerous risk factors for severe PPH are identified but some cases are not modifiable or 
predictable. Limiting use of oxytocin infusions in labour to cases with clear indications, and strategies 
to prevent severe perineal lacerations would prevent some severe PPHs. Close surveillance of all 
women in the hours immediately following birth is crucial to detect and manage excessive blood loss 
and reduce severe PPH and associated morbidity. 
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7. Term cesarean breech delivery in the first pregnancy is associated with an increased risk for 
maternal and neonatal morbidity in the subsequent delivery: a national cohort study. 

Author(s): Macharey, Georg; Toijonen, Anna; Hinnenberg, Pia; Gissler, Mika; Heinonen, Seppo; Ziller, 
Volker 

Source: Archives of gynecology and obstetrics; Jul 2020; vol. 302 (no. 1); p. 85-91 

Publication Date: Jul 2020 

Publication Type(s): Journal Article 

PubMedID: 32409926 

Available  at Archives of Gynecology & Obstetrics -  from SpringerLink - Medicine  

Available  at Archives of Gynecology & Obstetrics -  from Unpaywall  

Abstract:PURPOSETo determine whether there is an association between term cesarean breech 
delivery in the first pregnancy and maternal and neonatal morbidities in the subsequent pregnancy 
and delivery.METHODSWe conducted a retrospective, nationwide Finnish population-based cohort 
study, including all deliveries from January 2000 to December 2017. We included all women with the 
first two consecutive singleton deliveries of which the first one was a breech delivery regardless of 
mode of delivery (n = 11,953), and constructed a data set in which the first two deliveries for these 
women were connected. The outcomes of the second delivery of the women with a first pregnancy 
that resulted in cesarean breech delivery at term were compared with women whose first pregnancy 
resulted in a vaginal breech delivery at term. P-value, odds ratio, and adjusted odds ratio were 
calculated.RESULTSNeonates of a subsequent delivery after cesarean breech delivery had an 
increased risk for arterial umbilical cord pH below seven, a higher rate of a 5 min APGAR score < 7 
and a higher rate of neonatal intensive care unit admission. The women with a history of cesarean 
section with the fetus in breech presentation were more often in need of a blood transfusion and 
suffered more often a uterus rupture. In this group, the second delivery was more often a planned 
cesarean section, an emergency cesarean section, or an instrumental vaginal 
delivery.CONCLUSIONSPrimary cesarean breech section in the first pregnancy is associated with 
adverse neonatal and maternal outcomes in the subsequent delivery. 
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8. Risk factors for severe postpartum haemorrhage during caesarean section for placenta praevia. 

Author(s): Kong, Choi Wah; To, William Wing Kee 

Source: Journal of obstetrics and gynaecology : the journal of the Institute of Obstetrics and 
Gynaecology; May 2020; vol. 40 (no. 4); p. 479-484 

Publication Date: May 2020 

Publication Type(s): Journal Article 

PubMedID: 31476931 

Abstract:The objective of this study was to evaluate the value of clinical and ultrasound risk factors 
in predicting severe postpartum haemorrhage (PPH) (≥1.5 L) in pregnancies undergoing caesarean 
section for placenta praevia. This cohort consists of all cases of placenta praevia undergoing 
caesarean delivery over a period of 5 years in a service unit. Patients and their delivery data were 
retrieved from an obstetric database. Ultrasound features were prospectively recorded before 
caesarean section. The incidence of caesarean section for placenta praevia was 0.98% (n = 215). Of 
these, 12.1% (n = 26) had severe PPH. A logistic regression model showed that major praevia, 
antepartum haemorrhage before delivery and anterior placenta remained significant factors 
associated with severe PPH. The sensitivity/specificity and positive/negative predictive value of the 
model are 96.2%, 59.8%, 24.8% and 99.1%, respectively. Our model had high sensitivity and negative 
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https://link.springer.com/content/pdf/10.1007/s00404-020-05575-6.pdf


predictive value for severe PPH during caesarean section for placenta praevia.Impact 
statementWhat is already known on this subject? Placenta praevia is known to be one of the leading 
causes of severe PPH. Many risk factors have been associated with severe bleeding during caesarean 
section for placenta praevia. However, the importance of individual factors in predicting pregnancy 
outcome remains controversial.What the results of this study add? Our model includes only three 
simple parameters, namely the presence of significant antepartum haemorrhage (APH) from the 
history, and anterior or posterior placenta and major or minor praevia from ultrasound findings, but 
could predict up to 96.2% of all severe PPH. More importantly, the absence of APH, a posterior 
minor praevia, was associated with a negative predictive value of 99.1% of severe PPH, implying that 
such cases could be treated as 'normal' low risk caesarean sections.What the implications are of 
these findings for clinical practice and/or further research? This simple model would allow 
differential pre-operative counselling of patients on risks and complications, planning and 
preparation of operation, allocation of staff as well as in contingency measures to be taken during 
operation. The establishment of a differential protocol for placenta praevia based on these simple 
risks factors and a prospective trial of such a protocol is suggested. 

Database: Medline 

 

9. Risk factors for relaparotomy after cesarean section due to hemorrhage: a tertiary center 
experience. 

Author(s): Peker ; Yavuz, Mustafa; Aydın, Edip; Ege, Serhat; Bademkıran, Muhammed Hanifi; 
Karacor, Talip 

Source: Journal of Maternal-Fetal & Neonatal Medicine; Feb 2020; vol. 33 (no. 3); p. 464-470 

Publication Date: Feb 2020 

Publication Type(s): Academic Journal 

PubMedID: NLM31619101 

Abstract:Aim: This study aimed to examine the risk factors for relaparotomy after cesarean section 
(RLACS) due to bleeding.Material and methods: In this retrospective descriptive case-control study, 
women who underwent RLACS only for bleeding between 2008 and 2019 at a single tertiary center 
were examined (the center oversees approximately 25,000 deliveries per year). Maternal 
characteristics, postoperative findings, and surgical features were compared with a control group 
that included non-complicated cesarean sections (CS). Multivariable logistic regression analysis was 
used to identify the risk factors for relaparotomy.Results: Relaparotomy complicated 0.07% (n = 40) 
of CS during the study period (n = 58,095). When compared with the control group, age, parity, 
estimated blood loss (EBL), postoperative pulse, blood replacement, and length of hospital stay were 
statistically higher in patients undergoing relaparotomy, whereas their postoperative systolic and 
diastolic blood pressure were found to be low. A history of pelvic surgery, the need for intensive 
care, and complications were more frequent in patients undergoing relaparotomy. When CSs were 
grouped according to 8-h periods of the day, it emerged that relaparotomies were mostly performed 
on the patients who underwent CS after working hours. Time interval during the day of the CS [OR: 
2.59 (1.10-6.12)] and high postoperative pulse rate [OR: 1.58 (1.28-1.96)] were found to be 
independent risk indicators for RLACS (AUC: 0.97).Conclusions: Monitoring vital signs in the 
postoperative period and increasing the number of physicians and nurses during off-hours in 
hospitals working with on-call duty procedures as determined by the Ministry of Health will reduce 
the incidence rate of relaparotomy, maternal morbidity, and mortality due to hemorrhage. 
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10. Evaluation of Risk-Assessment Tools for Severe Postpartum Hemorrhage in Women 
Undergoing Cesarean Delivery. 

Author(s): Kawakita, Tetsuya; Mokhtari, Neggin; Huang, Jim C; Landy, Helain J 

Source: Obstetrics and gynecology; Dec 2019; vol. 134 (no. 6); p. 1308-1316 

Publication Date: Dec 2019 

Publication Type(s): Research Support, N.i.h., Extramural Evaluation Study Journal Article 

PubMedID: 31764744 

Available  at Obstetrics and gynecology -  from Ovid (LWW Total Access Collection 2019 - with 
Neurology)  

Available  at Obstetrics and gynecology -  from Unpaywall  

Available  at Obstetrics and gynecology -  from Patricia Bowen Library & Knowledge Service West 
Middlesex University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen 
Library and Knowledge Service West Middlesex university Hospital.  

Abstract:OBJECTIVETo examine and compare the validity of three known risk-assessment tools 
(CMQCC [California Maternal Quality Care Collaborative], AWHONN [Association of Women's Health, 
Obstetric and Neonatal Nurses], and NYSBOH [New York Safety Bundle for Obstetric Hemorrhage]) in 
women undergoing cesarean delivery.METHODSWe conducted a retrospective cohort study that 
evaluated all women undergoing cesarean delivery at 23 weeks of gestation or longer from 2012 to 
2017 at an urban hospital with average of 1,200 cesarean deliveries per year. Data were obtained by 
chart review. Severe postpartum hemorrhage was defined as transfusion of at least four units of 
packed red blood cells during the intrapartum or postpartum period. For each risk-assessment tool, 
women were stratified into low-risk, medium-risk, and high-risk groups. Risk factors were examined 
using multivariable logistic regression.RESULTSOf 6,301 women who underwent cesarean delivery, a 
total of 76 (1.2%) had severe postpartum hemorrhage. Women classified as low- or medium-risk had 
lower rates of severe postpartum hemorrhage (0.4-0.6%) compared with women classified as high-
risk (1.8-5.1%) (P<.001). Risk factors that were included in all three tools that were associated with 
severe postpartum hemorrhage included placenta accreta, placenta previa or low-lying placenta, 
placental abruption, hematocrit less than 30%, and prior uterine scar. Factors included in only one or 
two tools that were associated with severe postpartum hemorrhage included having more than four 
previous vaginal deliveries (CMQCC and AWHONN), stillbirth (AWHONN), and more than four prior 
births (NYSBOH). Area under the curve and 95% CI for CMQCC, AWHONN, and NYSBOH were all 
moderate-CMQCC 0.77 (0.71-0.84), AWHONN 0.69 (0.65-0.74), and NYSBOH 0.73 (0.67-0.79), 
respectively (AWHONN being most sensitive [88% with high-risk as cut-off] and CMQCC being most 
specific [87% with high-risk as cut-off]).CONCLUSIONSRisk-assessment tools had moderate 
prediction to identify high-risk groups at risk for severe postpartum hemorrhage after cesarean 
delivery. 
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Publication Date: Dec 2019 

Publication Type(s): Article 
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Abstract:Objective: To develop a model to predict the risk of postpartum hemorrhage (PPH) 
following cesarean delivery in women with a scarred uterus.Copyright © 2019 Reproductive and 
Developmental Medicine. 
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Author(s): Salma R.; Das S.; Kajekar P.; Samuel E.; Bargaje N. 
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Available  at BJOG: An International Journal of Obstetrics & Gynaecology -  from Unpaywall  

Abstract:Objective Maternal haemorrhage is one of the leading causes of maternal morbidity and 
mortality. Caesarean section increases the risk; however, several other risk factors are known to 
increase maternal haemorrhage at Caesarean section. A prediction tool or a scoring strategy could 
be beneficial in these women to optimise their care. Strategies like improving the preoperative 
haemoglobin, minimise the amount of blood loss during surgery, and the use of intraoperative cell 
salvage are suggested. We developed a scoring system based on risk factors to address the above 
issues. Design We got approval from local audit committee for this study. This was a retrospective 
analysis on 100 consecutive patients who had emergency and elective caesarean sections in October 
2016. Methods Patient data collected included age, body mass index (BMI), ethnicity, and 
multiparty. The obstetric risk factors included were previous caesarean, previous postpartum 
haemorrhage, multiple pregnancy, placenta praevia, presence of sepsis, big baby, and abruption. A 
score was then assigned to each patient. This score was then correlated to the actual amount of 
blood loss during the procedure. Using SPSS software, Pearson's correlation coefficient was 
calculated. Results All 100 patients were analysed. The blood loss ranged from 250 ml to 5000 ml 
with a mean 824 ml (SD 699). The relationship between haemorrhage risk score and blood loss was 
established using Pearson's product-moment correlation coefficient. A strong, positive correlation 
was found between the predicted score and the estimated blood loss r = 0.654, P < 0.001, with 
higher risk score associated with a higher blood loss. Using this scoring system, it might be possible 
to predict which patients are likely to lose more blood at caesarean section, and therefore, 
preoperative and intraoperative measures can be put in place to minimise blood loss where 
possible. Based on the scores, less than 7 was deemed low risk, 8-15 medium risk, and greater 
than15 as high risk. * Low-risk patients - no additional care required. * Medium risk - optimise 
haemoglobin (iron therapy), oxytocin infusion, experienced obstetrician. * High-risk patients - 
preoperative optimisation of haemoglobin (oral and Iv iron therapy). Senior obstetrician and 
anaesthetist to do the procedures, cell salvage, tranexamic acid. Other interventions include 
uterotonics, bimanual compression, B-Lynch, Balloon tamponade as appropriate. Conclusion 
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Haemorrhage risk score could be a useful tool to riskstratify all the patients having a caesarean 
section. Adopting prevention and interventions based on the risk score might improve various 
aspects of patient care and thereby improve the quality of care we deliver. 
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Abstract:Objectives Postpartum haemorrhage (PPH) is a leading cause of maternal morbidity and 
mortality. The aim of this study was to understand risk factors for PPH of 1500 ml or more. Design 
Retrospective cohort study. Methods Data from maternity information systems were linked to 
admission data from Hospital and Patient Episode Statistics for registerable births in England and 
Wales in 2015-16. Trusts/ boards were excluded if blood loss was recorded for <80% of births. 
Records were excluded if missing mode of delivery or blood loss. Multivariate logistic regression 
models were constructed stratified by elective caesarean section (ELCS) and trial of labour (TOL). 
Results A total of 492,974 women were included; 54,087 (10.97%) delivered by ELCS. PPH rate was 
2.80% among women with ELCS, and 2.76% in women with TOL (P = 0.59). In women with TOL, rate 
of PPH was 1.56% in unassisted vaginal, 4.93% in instrumental, 3.26% in breech vaginal, and 5.74% in 
emergency caesarean delivery. Among women with TOL, rate of PPH was higher in women of black 
ethnic origin (AdjOR 1.42 (95% CI (1.31, 1.53)); in multiple birth (AdjOR 4.51 (4.10, 4.96)) and 
stillbirth (AdjOR 3.01 (2.48, 3.65)). PPH rate rose with maternal BMI (BMI 30-35 1.19 (1.12, 1.27); 
AdjOR BMI >= 50 AdjOR 1.96 (1.44, 2.67)); at extremes of gestational age (at 24-27 + 0, AdjOR 2.05 
(2.15, 4.33); at 42-43 + 6, AdjOR 1.48 (1.35, 1.62)) and higher birthweights (4500-4999 g AdjOR 4.20 
(3.79, 4.66)). Risk of PPH was not increased with previous caesarean (AdjOR 1.11 (0.92, 1.36)). 
Conclusions We report contemporaneous risk factors for PPH, which can inform discussion on 
management and place of birth. 
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Abstract:OBJECTIVEThere has been an appreciable rise in postpartum hemorrhage requiring blood 
transfusions in the United States. Our objective is to better define patients at greatest risk for 
peripartum transfusion at the time of cesarean in order to identify cases for early intervention and 
monitoring.METHODSOur study is a secondary analysis of a retrospective cohort study. Cases of 
intraoperative and immediate postpartum blood transfusion among women undergoing cesarean 
delivery were identified. Multivariable logistic regression models were used to identify antepartum 
and intrapartum risk factors that were independently associated with blood transfusion. A risk 
calculator was then developed to predict the need for transfusion.RESULTSOf 56,967 women, 1488 
(2.6%) required any blood transfusion. The strongest risk factors for peripartum blood transfusion 
included anemia (odds ratio [OR] 3.7, 95% CI 3.3-4.3), abruption on presentation (OR 3.3, CI 2.6-4.1), 
general anesthesia (OR 5.2, CI 4.4-6.1) and abnormal placentation (OR 92.0, CI 57.4-147.6). An 
antepartum (model 1) and combined antepartum plus intrapartum risk model (model 2) were 
developed (model 1 AUC = 0.77, model 2 AUC = 0.83) and internally validated.CONCLUSIONSAmong 
women who required cesarean delivery, we were able to identify risk factors which predispose 
women to peripartum blood transfusion and developed a prediction model with good 
discrimination. 
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Abstract:Objectives: To formulate a risk scoring index for postpartum hemorrhage (PPH) among 
women with singleton pregnancies undergoing low transverse cesarean section, which would 
prevent maternal morbidity and mortality from PPH Method: This is a retrospective cohort study, 
which reviewed 1,129 women with singleton pregnancies who delivered by low transverse cesarean 
section at St. Luke's Medical Center, Philippines from May 2015 to September 2016. Clinical 
variables were maternal age, preterm, multiparity, maternal obesity, preeclampsia, placenta previa, 
induction of labor, prolonged second stage, fetal macrosomia and use of general anesthesia. The 
variables that were significantly associated with PPH by Chi-Square test were entered into a logistic 
regression model. Research outcome is the risk scoring index for PPH among these women. 
Result(s): The incidence of PPH is 20.7% among women with singleton pregnancies undergoing low 
transverse cesarean section. Significant variables were Placenta Previa (p=0.002), Multiparity 
(p=0.015), Induction of Labor (p=0.085) and, Prolonged Second Stage (p=0.118). The formulated risk 
scoring tool has a sensitivity of 42% for a score of 1 and a high specificity of 98.9% at risk score of 2. 
Conclusion(s): Based on the formulated risk scoring index for PPH, in the presence of 2 risk factors, a 
patient with singleton pregnancy who delivered by low transverse cesarean section, has 6.45x 
significant likelihood of having PPH. 
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Abstract:Postpartum hemorrhage (PPH) is one of the most adverse obstetric outcomes. Our aim is 
to detect the risks of multilevel PPH in different cesarean section (CS) groups [including nulliparous 
CS with indications, nulliparous CS without indications, repeat cesarean (RC), vaginal birth after 
cesarean (VBAC), cesarean after vaginal birth (CAVB)]. We conducted a retrospective cohort study, 
and the data on 127 145 women collected from January 2014 to May 2016 and from 35 tertiary 
hospitals in Shanxi province, China, were reviewed. Based on the measuring results of PPH, an 
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ordered logistic regression model was used to analyze the adjusted PPH risks for each of the CS 
groups, and comparisons were drawn between them. Finally, a total of 99 066 nulliparous (77.92%) 
and 28 079 multiparous (22.08%) women were observed. The number of CS cases was 61 117, and 
the rate for CS was 48.07%. A total of 10 029 women did not show indications for CS and accounted 
for 16.41% of the CS parturient, whereas 9103 women underwent a repeated cesarean, with a CS 
frequency of 14.89%. The number of VBAC cases was 989, whose rate was 9.88% in prior CS women. 
The number (proportions) of PPH was 3658 (2.88%) in LI (PPH volume: ≥900 and 1500 and <2100 
mL), and 201 (0.16%) in L3 (PPH volume: ≥2100 mL). The Ln (n=l, 2,3, etc.) represented the 
increasing order of PPH severity. In the adjusted results, compared with spontaneous vaginal 
delivery (SVD) as the reference group, in the adjusted result for nulliparous, there was a decreased 
PPH risk in CS with indications (OR: 2.32; CI: 2.04-2.62), which was lower than that of CS without 
indications (OR: 2.50; CI: 2.01-2.96). The highest PPH risk in all subgroups (i.e. nulliparous and 
multiparous groups) was observed in the RC (OR: 3.61; CI: 3.16-4.17), which was nearly twice higher 
than that of the VBAC (OR: 1.82; CI: 1.33-2.52). CAVB (OR: 1.03; CI: 0.65-1.62) showed no significant 
difference with the reference group. Thus, we deemed that CS should be avoided in nulliparous 
pregnancies unless indicated, to prevent or reduce the rates for the use of RC or VBAC which are 
high risks of severe PPH to the parturient women. 
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Abstract:OBJECTIVE The aim of the present study was to develop a toolkit combining various risk 
factors to predict the risk of developing a postpartum hemorrhage (PPH) during a cesarean 
delivery.STUDY DESIGN A retrospective cohort study of 24,230 women who had cesarean delivery 
between January 2003 and December 2013 at a tertiary care teaching hospital within the United 
Kingdom serving a multiethnic population. Data were extracted from hospital databases, and risk 
factors for PPH were identified. Hothorn et al recursive partitioning algorithm was used to infer a 
conditional decision tree. For each of the identified combinations of risk factors, two probabilities 
were calculated: the probability of a patient producing ≥1,000 and ≥ 2,000 mL blood loss.RESULTS 
The Leicester PPH predict score was then tested on the randomly selected remaining 25% (n = 6,095) 
of the data for internal validity. Reliability testing showed an intraclass correlation of 0.98 and mean 
absolute error of 239.8 mL with the actual outcome.CONCLUSION The proposed toolkit enables 
clinicians to predict the risk of postpartum hemorrhage. As a result, preventative measures for 
postpartum hemorrhage could be undertaken. Further external validation of the current toolkit is 
required. 
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18. Delayed umbilical cord clamping in cesarean section reduces postpartum bleeding and the rate 
of severe asphyxia 

Author(s): Sun M.; Song X.; Shi W.; Li Y.; Shan N.; Zhang H. 

Source: Clinical and Experimental Obstetrics and Gynecology; 2017; vol. 44 (no. 1); p. 14-16 

Publication Date: 2017 

Publication Type(s): Article 

Abstract:Purpose of investigation: To explore the effect of delayed umbilical cord clamping in 
cesarean section on outcomes of mothers and newborns. Material(s) and Method(s): A total of 338 
pregnant women under cesarean section were randomly divided into two groups: study group with 
delayed umbilical cord clamping after pulsation loss, and control group with early clamping within 60 
seconds after birth. Result(s): There were no significant differences in hemoglobin and hematocrit in 
newborn cord blood, the highest bilirubin after birth, Apgar scores at one and five minutes after 
birth, and in the occurrence of neonatal hyperbilirubinemia or application of phototherapy. There 
were significant differences in placental residual blood, the amount of postpartum bleeding, 
hemoglobin and hematocrit in newborn heel blood, and the rate of neonatal resuscitation after ten 
minutes in both groups. Conclusion(s): Umbilical cord clamping should be employed after pulsation 
loss to avoid adverse effect of early clamping.Copyright © 2017, S.O.G. Canada Inc. All rights 
reserved. 
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Abstract:BACKGROUNDPostpartum haemorrhage (PPH) is a major cause of maternal mortality and 
morbidity worldwide. Experimental and clinical studies indicate that prolonged oxytocin exposure in 
the first or second stage of labour may be associated with impaired uterine contractility and an 
increased risk of atonic PPH. Therefore, particularly labouring women requiring cesarean delivery 
constitute a subset of patients that may exhibit an unpredictable response to oxytocin. We mapped 
the evidence for comparative studies investigating the hypothesis whether the risk for PPH is 
increased in women requiring cesarean section after induction or augmentation of 
labour.METHODSWe performed a systematic literature search for clinical trials in Medline, Embase, 
Web of Science, and the Cochrane Library (May 2016). Additionally we searched for ongoing or 
unpublished trials in clinicaltrials.gov and the WHO registry platform. We identified a total of 36 
controlled trials investigating the exogenous use of oxytocin in cesarean section. Data were 
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extracted for study key characteristics and the current literature literature was described 
narratively.RESULTSOur evidence map shows that the majority of studies investigating the outcome 
PPH focused on prophylactic oxytocin use compared to other uterotonic agents in the third stage of 
labour. Only 2 dose-response studies investigated the required oxytocin dose to prevent uterine 
atony after cesarean delivery for labour arrest. These studies support the hypotheses that labouring 
women exposed to exogenous oxytocin require a higher oxytocin dose after delivery than non-
labouring women to prevent uterine atony after cesarean section. However, the study findings are 
flawed by limitations of the study design as well as the outcome selection. No clinical trial was 
identified that directly compared exogenous oxytocin versus no oxytocin application before 
intrapartum cesarean delivery.CONCLUSIONDespite some evidence from dose-response studies that 
the use of oxytocin may increase the risk for PPH in intrapartum cesarean delivery, current research 
has not investigated the prepartal application of oxytocin in well controlled clinical trials. It was 
striking that most studies on exogenous oxytocin are focused on PPH prophylaxis in the third stage 
of labour without differing between the indications of cesarean section and hence the prepartal 
oxytocin status. 
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Abstract:INTRODUCTIONSevere obstetric complications increase with the number of previous 
cesarean deliveries. In the Nordic countries most women have two children. We present the risk of 
severe obstetric complications at the delivery following a first elective or emergency cesarean and 
the risk by intended mode of second delivery.MATERIAL AND METHODSA two-year population-
based data collection of severe maternal complications in women with two deliveries in the Nordic 
countries (n = 213 518). Denominators were retrieved from the national medical birth 
registers.RESULTSOf 35 450 first cesarean deliveries (17%), 75% were emergency and 25% elective. 
Severe complications at second delivery were more frequent in women with a first cesarean than 
with a first vaginal delivery, and rates of abnormally invasive placenta, uterine rupture and severe 
postpartum hemorrhage were higher after a first elective than after a first emergency cesarean 
delivery [relative risk (RR) 4.1, 95% confidence intervals (CI) 2.0-8.1; RR 1.8, 95% CI 1.3-2.5; RR 2.3, 
95% CI 1.5-3.5, respectively]. A first cesarean was associated with up to 97% of severe complications 
in the second pregnancy. Induction of labor was associated with an increased risk of uterine rupture 
and severe hemorrhage.CONCLUSIONElective repeat cesarean can prevent complete uterine rupture 
at the second delivery, whereas the risk of severe obstetric hemorrhage, abnormally invasive 
placenta and peripartum hysterectomy is unchanged by the intended mode of second delivery in 
women with a first cesarean. Women with a first elective vs. an emergency cesarean have an 
increased risk of severe complications in the second pregnancy. 
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Abstract:BACKGROUNDWomen who undergo intrapartum caesarean delivery (CD) are at increased 
risk of postpartum hemorrhage (PPH) compared with those undergoing prelabor CD. To determine 
whether the presence and strength of the associations between individual risk factors and severe 
PPH vary among women undergoing prelabor CD or intrapartum CD, stratified analyses are needed 
according to CD subtype.METHODSTo identify risk factors for severe PPH within 2 distinct CD 
populations, prelabor CD and intrapartum CD, we performed 2 case-control studies. Women in each 
study cohort delivered at a tertiary obstetric center in the United States between 2002 and 2012. For 
each study, cases were women who had a blood loss ≥1500 mL or who received an intraoperative or 
postoperative transfusion up to 48 hours after delivery. Risk factors for severe PPH among women 
undergoing prelabor CD or intrapartum CD were examined in separate logistic regression 
models.RESULTSFor prelabor CD, we identified 269 cases and 550 controls. Clinical factors with the 
highest adjusted odds for severe PPH during prelabor CD were general anesthesia (adjusted odds 
ratio [aOR] = 22.3; 95% confidence interval [CI], 4.9-99.9; reference group = spinal anesthesia), 
multiple pregnancies (aOR = 8.0; 95% CI, 4.2-15.0; reference group = singleton pregnancy), and 
placenta previa (aOR = 6.3; 95% CI, 3.4-11.8). For intrapartum CD, we identified 278 cases and 572 
controls. Clinical factors with the highest adjusted odds for severe PPH during intrapartum CD were 
general anesthesia (aOR = 5.4; 95% CI, 1.7-17.1), multiple pregnancies (aOR = 3.2; 95% CI, 1.7-6.3), 
and a predelivery hemoglobin ≤ 9.9 g/dL (aOR = 3.0; 95% CI, 1.3-6.9; reference group = predelivery 
hemoglobin ≥ 11 g/dL).CONCLUSIONSWomen who undergo prelabor CD and intrapartum CD have 
several shared risk factors for severe PPH (general anesthesia and multiple pregnancies). However, 
the risk factor profiles for severe PPH differed between these CD cohorts. Recognizing these 
differences may be important when planning resources and interventions for high-risk patients 
undergoing either prelabor or intrapartum CD. 
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Abstract:OBJECTIVE: Women previously giving birth with cesarean section have an increased risk of 
postpartum hemorrhage (PPH) and retained placenta. The objective of this study was to determine if 
anterior placental location increased the risk of PPH and retained placenta in such 
women.MATERIALS AND METHODS: We performed a prospective cohort study on 400 women with 
cesarean section delivery in a previous pregnancy. Ultrasound examinations were performed at 
gestational week 28-30, and placental location, myometrial thickness, and three-dimensional 
vascularization index (VI) were recorded. Data on maternal age, parity, BMI, smoking, gestational 
week at delivery, induction, delivery mode, oxytocin, preeclampsia, PPH, retained placenta, and 
birth weight were obtained for all women. Outcome measures were PPH (>=1,000mL) and retained 
placenta.RESULTS: The overall incidence of PPH was 11.0% and of retained placenta 3.5%. Twenty-
three women (11.8%) with anterior placenta had PPH compared to 12 (6.9%) with posterior or 
fundal locations. The odds ratio was 1.94, but it did not reach statistical significance. There was no 
significant risk increase for retained placenta in women with anterior placentae. Seven of eight 
women with placenta previa had PPH, and four had retained placenta.CONCLUSIONS: The overall 
risk of PPH and retained placenta was high for women with previous cesarean section. Anterior 
location of the placenta in such women tended to impose an increased risk for PPH but no risk 
increase of retained placenta. Placenta previa in women with previous cesarean section is associated 
with a high risk for PPH and retained placenta. 
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Abstract:Background Compared to vaginal delivery, women undergoing cesarean delivery are at 
increased risk of postpartum hemorrhage. Management approaches may differ between those 
undergoing prelabor cesarean delivery compared to intrapartum cesarean delivery. We examined 
surgical interventions, blood component use, and maternal outcomes among those experiencing 
severe postpartum hemorrhage within the two distinct cesarean delivery cohorts. Methods We 
performed secondary analyses of data from two cohorts who underwent prelabor cesarean delivery 
or intrapartum cesarean delivery at a tertiary obstetric center in the United States between 2002 
and 2012. Severe postpartum hemorrhage was classified as an estimated blood loss >=1500 mL or 
receipt of a red blood cell transfusion up to 48 h post-cesarean delivery. We examined blood 
component use, medical and surgical interventions and maternal outcomes. Results The prelabor 
cohort comprised 269 women and the intrapartum cohort comprised 278 women. In the prelabor 
cohort, one third of women received red blood cells intraoperatively or postoperatively, 
respectively. In the intrapartum cohort, 18% women received red blood cells intraoperatively vs. 
44% postoperatively (P <0.001). In the prelabor and intrapartum cohorts, methylergonovine was the 
most common second-line uterotonic (33% and 43%, respectively). Women undergoing prelabor 
cesarean delivery had the highest rates of morbidity, with 18% requiring hysterectomy and 16% 
requiring intensive care admission. Conclusion Our findings provide a snapshot of contemporary 
transfusion and surgical practices for severe postpartum hemorrhage management during cesarean 
delivery. To determine optimal transfusion and management practices in this setting, large 
pragmatic studies are needed.Copyright © 2017 Elsevier Ltd 
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24. Predictors of postpartum hemorrhage following cesarean delivery: A model for calculating risk 
of transfusion 
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Publication Date: Jan 2017 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: There has been an appreciable rise in the severity of postpartum hemorrhage 
(PPH) requiring more transfusions in the US. Our objective is to better define patients at greatest risk 
for severe PPH in order to identify cases for early intervention and monitoring. STUDY DESIGN: Using 
the MFMU Network's Cesarean Registry, we identified cases of PPH defined as 1) non-severe 
(nsPPH): requiring <4 units pRBCs or 2) severe (sPPH): requiring >=4 units pRBCs or ICU admission. 
We used a reference group of no transfusion (no txf). We compared prevalence and severity of 
hemorrhage associated with maternal, fetal, and socioeconomic risk factors. Multivariate logistic 
regression models were used to identify predictors that were independently associated with either 
1) nsPPH vs no txf, 2) sPHH vs no txf, and 3) any hemorrhage vs no txf. A risk calculator was 
developed for predicting the need for blood transfusion. RESULT(S): We included 13,462 women, 
with 126 cases of nsPPH (0.9%) and 46 cases of sPPH (0.3%). Hispanic women had an adjusted odds 
of having both nsPPH and sPPH over twice as high as African Americans. For Asians the adjusted 
odds ratio is over four times higher, but only for nsPPH. Predictors specific for nsPPH and sPPH are 
presented in Table 1. For patients with nsPPH, increasing BMI demonstrated a protective effect 
while with sPPH increasing BMI was a predictor for hemorrhage. Hematocrit and hemoglobin both 
had a protective effect for transfusion. Using the predictors associated with all hemorrhage, a risk 
calculator was created to predict hemorrhage outcomes and need for transfusion (p<0.0001, Figure 
1). CONCLUSION(S): Different risk factors exist predisposing women to nonsevere and severe PPH 
among this large cohort who required cesarean section. Using our data, we were able to create a risk 
calculator for a prediction model of postpartum hemorrhage requiring a blood transfusion. (Table 
Presented). 
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25. Haemorrhage at caesarean section: a framework for prevention and research. 
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Abstract:PURPOSE OF REVIEWCaesarean section rates are increasing across the world. Postpartum 
haemorrhage is a major cause of morbidity and mortality; major haemorrhage is more common 
after caesarean delivery. There is a wide range of practice in the prevention and treatment of 
postpartum haemorrhage at caesarean section. The aim of this review is to summarize current 
opinion in the management of postpartum haemorrhage at caesarean section.RECENT 
FINDINGSRecent large randomized controlled trials have shown a possible effect from the routine 
use of tranexamic acid and ergometrine. Small randomized controlled trials have shown a possible 
benefit from using carbetocin.SUMMARYThe impact of postpartum haemorrhage can be reduced by 
antenatal correction of anaemia. Intraoperative medical management consists of oxytocinon, 
additional oxytocics +/- tranexamic acid, with at present limited evidence as to the order in which 
these should be considered. Trials of routine use of cell salvage and tranexamic acid are currently 
underway. 
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26. Grouping Parturients by Parity, Previous-Cesarean, and Mode of Delivery (P-C-MoD 
Classification) Better Identifies Groups at Risk for Postpartum Hemorrhage. 

Author(s): Reichman, Orna; Gal, Micahel; Sela, Hen Y; Khayyat, Izzat; Emanuel, Michael; Samueloff, 
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Source: American journal of perinatology; Oct 2016; vol. 33 (no. 12); p. 1133-1137 
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Abstract:Objective We aimed to create a clinical classification to better identify parturients at risk 
for postpartum hemorrhage (PPH). Method A retrospective cohort, including all women who 
delivered at a single tertiary care medical center, between 2006 and 2014. Parturients were grouped 
by parity and history of cesarean delivery (CD): primiparas, multipara, and multipara with previous 
CD. Each were further subgrouped by mode of delivery (spontaneous vaginal delivery [SVD], 
operative vaginal delivery [OVD], emergency or elective CD). In all, 12 subgroups, based on parity, 
previous cesarean, and mode of delivery, formed the P-C-MoD classification. PPH was defined as a 
decrease of ≥3 gram% hemoglobin from admission and/or transfusion of blood products. Univariate 
analysis followed by multivariate analysis was performed to assess risk for PPH, controlling for 
confounders. Results The crude rate of PPH among 126,693 parturients was 7%. The prevalence 
differed significantly among independent risk factors: primiparity, 14%; multiparity, 4%; OVD, 22%; 
and CD, 15%. The P-C-MoD classification, segregated better between parturients at risk for PPH. The 
prevalence of PPH was highest for primiparous undergoing OVD (27%) compared with multiparous 
with SVD (3%), odds ratio *OR+ = 12.8 (95% confidence interval *CI+,11.9-13.9). These finding were 
consistent in the multivariate analysis OR = 13.1 (95% CI,12.1-14.3). Conclusion Employing the P-C-
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MoD classification more readily identifies parturients at risk for PPH and is superior to estimations 
based on single risk factors. 
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Abstract:BACKGROUNDThe purpose of this study was to determine which variables are associated 
with different levels of transfusion for cesarean delivery.STUDY DESIGN AND METHODSThis was a 
retrospective study conducted in a tertiary hospital. A total of 271 patients receiving blood 
transfusions for postpartum hemorrhage (PPH) during a cesarean section and up to 24 hours after 
cesarean delivery between January 2006 and December 2013 were eligible for inclusion. Women in 
the transfused group were stratified into three subgroups according to number of units of red blood 
cells transfused: fewer than 5 units (mild transfusion), 5 to 10 units (moderate transfusion), and 10 
or more units (massive transfusion). An additional 271 patients who delivered by cesarean section 
and suffered from PPH but did not require blood transfusion were selected as the nontransfused 
group.RESULTSThere were 271 patients who required a blood transfusion for PPH. The blood 
transfusion rate was 0.53% (271/50,699). After potential confounders were adjusted for, when 
compared with the nontransfused group, assisted reproductive technologies was a risk factor for 
mild transfusion (adjusted odds ratio [AOR] 2.452, 95% CI 1.250-4.808) and moderate transfusion 
(AOR 2.075, 95% CI 1.069-4.028); placenta previa was a risk factor for moderate transfusion (AOR 
2.736, 95% CI 1536-4.874); and pernicious placenta previa was a risk factor for all transfusion 
subgroups (AOR 14.211, 95% CI 1.452-39.089; AOR 12.462, 95% CI 1.275-121.749; AOR 73.636, 95% 
CI 9.041-599.742). More women were treated with intrauterine balloon pressure and uterine 
compression sutures in the mild, moderate, and massive transfusion groups.CONCLUSIONPlacenta 
previa was a risk factor associated with moderate transfusion, and pernicious placenta previa was 
the only modifiable prepartum risk factor independently associated with all transfused subgroups. 
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Publication Date: Aug 2016 
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Abstract:Objective: This study aimed to examine risk factors correlated with different levels of blood 
loss during cesarean section (CS), with an emphasis on massive obstetric hemorrhage. Method(s): A 
retrospective study was conducted involving 271 women who experienced postpartum hemorrhage 
(PPH) during CS from January 2006 to December 2013: Based on the volume of blood loss during CS, 
these women were divided into 3 groups: low (<1500 ml), moderate (>=1500 ml and <3000 ml) and 
massive (>=3000 ml). All cases received packed red blood cell (PRBC) transfusions. Risk factors were 
compared between the low and moderate, low and massive, and moderate and massive PPH groups. 
Result(s): Women with placenta previa (PP) were more likely to have moderate bleeding (adjusted 
odds ratio [aOR], 2.947; 95% confidence interval [CI], 1.336-6.498) but less likely to have massive 
bleeding (aOR, 2.322; 95% CI, 0.854-6.310). Placenta accreta may increase the risk of moderate 
(aOR, 2.358; 95% CI, 1.130-5.397) or massive PPH (aOR, 3.242; 95% CI, 1.209-8.692). Pernicious 
placenta previa (PPP) significantly increased the risk of massive bleeding (aOR, 20.234; 95% CI, 
3.617-113.250). Conclusion(s): Various risk factors are associated with the severity of PPH. In 
particular, PPP was a significant indicator of massive PPH.Copyright © 2016, E-Century Publishing 
Corporation. All rights reserved. 
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Abstract:Introduction Postpartum haemorrhage (PPH) was highlighted by MMBRACE as the second 
leading direct cause of maternal death Methods to manage it have improved but the rates of death 
have remained similar over the last 5 years, the concept of creating a tool to predict and therefore 
intercept with preventative management to reduce frequency has been the aim of this article. 
Method Retrospective electronic Euroking data of 24230 caesarean sections patients delivering at 
University Hospitals of Leicester were retrieved and risk factors for PPH identified. PPH risk factors 
searched for, were those indicated on the RCOG greentop 52. 75% of the data, 18302 patients, were 
selected at random. A binomial logistic regression to identify risk factors and odds ratios for blood 
loss greater than 1000 ml was undertaken. A simplified score system categorising pre operative 
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caesarean patients as low, medium or high risk of PPH was developed. Then tested on the remaining 
25% of the data. Results The increased risk factors of increased body mass index, asian ethnicity, 
emergency section, age greater than 40, potential scar dehiscence, second stage caesarean section, 
placenta previa, queried abruption, multiple pregnancy and the presence of fibroids were identified. 
Factors not associated with increased blood loss were removed. Each was weighted using odds 
ratios as a guide to create a score which can be added with other risk factors to give an overall score 
of low, medium or high risk of PPH. The score system was then tested on the final 25% of the data to 
test its efficacy. Low risk groups' median estimated blood loss (EBL) was 500 ml, medium risk 600 ml 
and the high risk groups median EBL was 1000 ml, P = 0.00 for chi squared analysis showing a strong 
association between the score and EBL >1000 ml. Conclusion A score system has been developed to 
stratify patients at risk of bleeding at caesarean which has been tested against retrospective data. 
This can be used to use preventative measures such as prophylactic 40 units of syntocinon and risk 
reducing equipment such as cell salvage. In the future we would recommend a trial of using the 
score system to indicate patients at medium and high risk of PPH and to use preventative measures 
to reduce blood loss at caesarean. 

Database: EMBASE 

 

30. Incidence of and factors associated with severe postpartum haemorrhage after elective 
caesarean section in a UK tertiary hospital 

Author(s): Rabie M.; Sebastian S.; Edwards J. 

Source: International Journal of Obstetric Anesthesia; May 2016; vol. 26 

Publication Date: May 2016 

Publication Type(s): Conference Abstract 

Abstract:Introduction: Postpartum haemorrhage (PPH) remains a common cause maternal death 
and morbidity. Blood loss of more than 1500 mL within 24 h of delivery is generally considered as 
severe PPH. The causes of PPH are heterogeneous but uterine atony is the leading cause. The 
general incidence of major PPH requiring blood transfusion or resulting in coagulopathy is 0.5 -1%. 
The incidence and causative factors of PPH following caesarean section (CS) have been reported only 
in few studies This study aimed to determine the incidence of severe PPH after elective CS in the 
Royal Stoke University Hospital maternity unit and also to find out any obvious risk factors or 
associations with its development. Method(s): Our unit has a database of patients with PPH of over 
1500 mL All patients with severe PPH during a 24 -month period from September 2012 to September 
2014 were identified and segregated into elective CS, non-elective CS and vaginal delivery groups for 
analysis. For women who had severe PPH after elective CS, further details were sought from case 
notes and electronic records to find out of any risk factors for or associations with PPH. Need for 
ethical approval for this project was waived by hospital R&D department. Result(s): A total of 3185 
CS were performed during the study period. Among elective CS patients who had severe PPH, the 
main indications for CS were previous CS (32%), abnormal placenta (16%) and fetal malpresentation 
(29%). The cause of PPH was uterine atony in 20 cases (64.5%). Among predictable risk factors, six 
patients (19%) had abnormal placentation. Four patients (13%) had a previous traumatic delivery or 
PPH. (Table Presented) Discussion: Our data show that severe PPH after elective CS is uncommon at 
2.3% which is lower than previously reported. 3 The accuracy of our data depend on prompt 
identification of severe PPH and its documentation in the database. In most of the cases PPH is 
determined by visual assessment which could be inaccurate. In the the elective CS group, only one 
patient with adherent placenta praevia needed a blood transfusion of more than three units . This 
supports our unit's practice of performing group and save only for patients at risk of bleeding when 
elective CS is planned. 
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Abstract:Purpose: To identify risk factors and etiologies leading to severe primary postpartum 
hemorrhage (PPH) in women with PPH.Methods: Women who experienced PPH within the first 24 h 
after delivery over a 3-year period were retrospectively evaluated. Patients were divided into two 
groups on the basis of severe PPH (n = 125) or non-severe PPH (n = 411). Risk factors and etiologies 
for severe PPH were explored using univariate and multivariate logistic regression analyses.Results: 
PPH and severe PPH complicated 2.1 and 0.49 % of all deliveries, respectively. Previous cesarean 
delivery (OR = 3.15, 95 % CI = 1.02-10.3; p = 0.001), prolonged labor (OR = 3.62, 95 % CI = 3.21-4.03; 
p < 0.001), oxytocin augmentation (OR = 3.32, 95 % CI 2.05-5.93; p < 0.001) and emergency cesarean 
delivery (OR = 4.75, 95 % CI 1.32-12.96; p < 0.001) were the factors independently associated with 
severe PPH. Etiologies significantly associated with severe PPH are uterine atony (OR = 2.72, 95 % CI 
1.64-4.55; p < 0.001) and abnormal placentation (OR = 3.05, 95 % CI 1.56-6.27; p = 
0.006).Conclusion: Previous cesarean delivery, prolonged labor, oxytocin augmentation and 
emergency cesarean delivery are strongest predictors of severe blood loss in women with PPH. In 
addition, uterine atony and abnormal placentation are the etiologies significantly associated with 
severe PPH. 
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Abstract:INTRODUCTIONOur objective was to determine the incidence and mortality rates 
associated with emergency peripartum hysterectomy, factors that lead to uncontrolled hemorrhage 
and emergency peripartum hysterectomy, and to determine the relationship between cesarean 
section and risk of emergency peripartum hysterectomy.MATERIALS AND METHODSStudies 
published between January 1, 2000 and December 31, 2012 were identified using PubMed, OVID 
and Web of Science databases. Studies were included if they reported incidence rates for emergency 
peripartum hysterectomy, factors that lead to hemorrhage and emergency peripartum 
hysterectomy, or the association of emergency peripartum hysterectomy with cesarean section in 
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high-income countries.RESULTSFour hundred and fifty-one studies were identified, and 52 were 
included. The incidence of emergency peripartum hysterectomy ranged from 0.20 to 5.09 per 1000 
deliveries with a median incidence rate of 0.61 per 1000 deliveries. These rates have increased over 
time. Rates varied by region/country, specifically with the United States reporting higher rates than 
North American, Asian, Oceania, and European countries. The most common factor leading to 
emergency peripartum hysterectomy was placental abnormalities. Both cesarean section and prior 
cesarean section were strong risk factors for emergency peripartum hysterectomy with higher risks 
conferred for each additional cesarean section. The mean percentage of maternal deaths for EPH 
survivors was 3.0 %.CONCLUSIONGiven the association of cesarean section with emergency 
peripartum hysterectomy, the increased risk of emergency peripartum hysterectomy should be 
factored into the decision of whether to proceed with cesarean delivery, particularly for women who 
desire more children. 
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Abstract:BACKGROUNDUterine atony (UA) is recognized as a leading cause of postpartum 
haemorrhage. However, knowledge of risk factors of haemorrhage-related morbidity among 
patients diagnosed with UA is uncertain. We investigated risk factors for haemorrhage-related 
morbidity among patients undergoing Caesarean delivery with UA.METHODSWe conducted a 
secondary analysis of data sourced from a 4-yr observational study at 19 US academic centres. 
Patients with UA were identified based on receiving methylergonovine or carboprost. Our primary 
outcome (haemorrhage-related morbidity) included a composite of intra- or postpartum transfusion; 
Caesarean hysterectomy; uterine or hypogastric artery ligation; intensive care admission for: 
pulmonary oedema, coagulopathy, adult respiratory distress syndrome, postoperative ventilation, or 
invasive line monitoring.RESULTSAmong 57,182 patients who underwent Caesarean delivery, 2294 
(4%) patients developed UA. Haemorrhage-related morbidity occurred in 450 (19.6%) patients with 
UA. The risk of haemorrhage-related morbidity was increased among African-Americans [adjusted 
odds ratio (aOR)=2.36; 95% confidence interval (CI)=1.73-3.23], Hispanics (aOR=1.4; 95% CI=1.04-
1.9), women with multiple gestations (aOR=1.59; 95% CI=1.06-2.38), placenta praevia (aOR=4.89; 
95% CI=3.04-7.87), patients with ASA class III (aOR=1.4; 95 CI=1.03-1.9), or ASA class IV (aOR=5.88; 
95% CI=2.48-13.9), exposure to general anaesthesia (GA) (aOR=2.4; 95% CI=1.59-3.62) and combined 
general and regional anaesthesia (aOR=4.0; 95% CI=2.62-6.09), and ≥2 prior Caesarean deliveries 
(aOR=1.62; 95% CI=1.1-2.39).CONCLUSIONSAmong patients with UA undergoing Caesarean delivery, 
the risk of haemorrhage-related morbidity is increased in African-Americans, Hispanics, patients with 
multiple gestations, placenta praevia, ASA class III or IV, ≥2 prior Caesarean deliveries and those 
undergoing GA. 
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Abstract:OBJECTIVETo compare the difference in risks of neonatal and maternal complications, 
including uterine rupture, in a second birth following a planned caesarean section versus emergency 
caesarean section in the first birth.DESIGNProspective cohort study.SETTINGPopulation-based 
cohort in the Netherlands.POPULATIONLinked data set of outcomes for term caesarean section in a 
first birth followed by a consecutive delivery.METHODSWe conducted a prospective cohort analysis 
using data from the Dutch Perinatal Registry. We included primiparous women who gave birth to 
term singleton infants through planned or emergency caesarean from January 2000 through 
December 2007, and who had a second singleton delivery during the same period (n = 41,109). Odds 
ratios and adjusted odds ratios were calculated.MAIN OUTCOME MEASURESMaternal and neonatal 
complications, specifically uterine rupture, in second births associated with planned and emergency 
caesareans in the first birth.RESULTSWomen with a history of a planned caesarean section in the 
first birth (n = 11,445) had a 0.24% risk for uterine rupture, compared with a 0.16% risk for women 
with a history of emergency caesarean section (n = 29,664; aOR 1.4, 95% CI 0.8-2.4). In multivariate 
logistic regression, women with planned caesareans in a first birth had a significantly increased risk 
of stillbirth (aOR 1.5, 95% CI 1.0-2.2) and postpartum haemorrhage (aOR 1.1, 95% CI 1.0-1.2) in 
second births, compared with women with emergency caesareans in the first 
birth.CONCLUSIONSWe found a moderately increased risk of postpartum haemorrhage and a small 
to moderately increased risk of uterine rupture and stillbirth as a long-term effect of prior planned 
caesarean delivery on second births. 
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Abstract:BACKGROUNDPostpartum haemorrhage (PPH) remains a leading cause of maternal 
morbidity and mortality. The odds for PPH were about eight times higher following general 
anaesthesia compared with neuraxial anaesthesia in a recent retrospective study. We aimed to 
conduct a systematic review and meta-analysis of the effect of type of anaesthesia (general vs. 
neuraxial) on estimated blood loss and transfusion requirements after caesarean section.METHODSA 
systematic literature search was performed. The quality of eligible reports was assessed using the 
Oxford Quality Scale. Data were subjected to meta-analysis using the random effects 
model.RESULTSThe search identified 18 articles including 12,330 parturients. Meta-analysis of 
randomised controlled trials (RCTs) found a significant difference in blood loss, favouring neuraxial 
anaesthesia (spinal and epidural) when comparing with general anaesthesia {weighted mean 
difference -106.11 ml [95% confidence interval (CI) -209.80, -2.42 ml], P = 0.04}. In further analyses, 
we found a significant difference after epidural compared with general anaesthesia but not after 
spinal compared with general anaesthesia. Based on RCTs, there was no significantly increased risk 
of blood transfusions with general anaesthesia. Analysis of non-randomised studies found a 
significantly higher transfusion requirement after general anaesthesia (risk ratio 5.06, 95% CI 2.47-
10.36, P < 0.00001). The incidence of hypotension and the amount of fluid given were higher in the 
neuraxial anaesthesia groups.CONCLUSIONGeneral anaesthesia is associated with a higher blood loss 
than neuraxial anaesthesia. However, based on high-quality studies, the need for blood transfusion 
was not greater. The higher blood loss with general anaesthesia is therefore of uncertain clinical 
relevance. 
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Abstract:Excessive haemorrhage associated with caesarean section, commonly defined as blood loss 
in excess of 1000 ml, is frequently underestimated, but is documented as occurring in more than 5-
10% of caesarean sections. Common causes are uterine atony, abnormal placentation, uterine 
trauma and sepsis. It is a major cause of maternal morbidity globally and of maternal mortality in 
low- and middle-income countries; however, many reports do not disaggregate it from postpartum 
haemorrhage in general. In this chapter, we outline preventive measures, including uterotonic 
agents, and provide treatment algorithms for managing excessive haemorrhage during and after 
caesarean section. Several management options, including uterotonic therapy, uterine compression 
sutures, balloon tamponade, blood-vessel ligation and uterine artery embolisation are described; 
each has a role for treating the different causes of caesarean section bleeding in different contexts. 
Caesarean hysterectomy is indicated when medical and conservative surgical measures are 
unsuccessful, and as first-line surgery for extensive uterine rupture and bleeding from morbidly 
adherent placentae. It has an incidence ranging from 1-4 per 1000 caesarean sections, significantly 
greater than that for vaginal delivery. Although it is a life-saving procedure, it is associated with 
significant morbidity, including massive blood transfusion and intensive care (10-48%), urological 
injury (8%) and the need for relook laparotomy (8-18%). 
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Abstract:OBJECTIVEThe aim of this study was to identify the factors associated with the increased 
risk of postpartum hemorrhage requiring transfusion in Japanese twin pregnancies in comparison 
with those in Japanese singleton pregnancies.METHODSWe reviewed the obstetric records of all 
singleton and twin deliveries after 22 weeks' gestation at the Japanese Red Cross Katsushika 
Maternity Hospital from 2003 through 2011. Potential risk factors for transfusion due to hemorrhage 
after cesarean delivery were selected according to previous studies of postpartum hemorrhage or 
transfusion or both after delivery: maternal age, parity, previous cesarean deliveries, history of 
infertility therapies such as in vitro fertilization, gestational age at delivery, neonatal birth weight, 
placenta previa, uterine myoma≥6 cm, hypertensive disorders, placental abruption, emergency 
cesarean deliveries and general anesthesia.RESULTSUsing multiple logistic regression, the 
independent risk factors for postpartum hemorrhage requiring transfusion in singleton pregnancies 
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were preterm delivery [odds ratio (OR) 2.40, 95% confidence interval (CI) 1.2-4.6, p<0.01], placenta 
previa (OR 8.08, 95% CI 3.9-16, p<0.01) and placental abruption (OR 12.8, 95% CI 2.3-76, p<0.01). In 
twin pregnancies, however, the independent risk factors for postpartum hemorrhage requiring 
transfusion were gestational age at ≥41 weeks (OR 8.20, 95% CI 1.3-40, p<0.01) and hypertensive 
disorders (OR 5.45, 95% CI 2.2-14, p<0.01).CONCLUSIONSThe factors associated with postpartum 
hemorrhage requiring transfusion in cesarean deliveries of twins seemed to be different from those 
in singleton cesarean deliveries. 
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Abstract:Background: Increasing rates of postpartum haemorrhage in developed countries over the 
past two decades are not explained by corresponding changes in risk factors and conjecture has 
been raised that maternal obesity may be responsible. Few studies investigating risk factors for PPH 
have included BMI or investigated PPH risk among nulliparous women. The aim of this study was to 
determine in a cohort of nulliparous women delivering at term whether overweight and obesity are 
independent risk factors for major postpartum haemorrhage (PPH >=1000ml) after vaginal and 
caesarean section delivery. Method(s): The study population was nulliparous singleton pregnancies 
delivered at term at National Women's Hospital, Auckland, New Zealand from 2006 to 2009 
(N=11,363). Multivariable logistic regression was adjusted for risk factors for major PPH. Result(s): 
There were 7238 (63.7%) women of normal BMI, 2631 (23.2%) overweight and 1494 (13.1%) obese. 
Overall, PPH rates were increased in overweight and obese compared with normal-weight women 
(n=255 [9.7%], n=233 [15.6%]), n=524 [7.2%], p <.001) respectively. There was an approximate 
twofold increase in risk in obese nulliparous women that was independent of confounders, adjusted 
odds ratio [aOR (95% CI)] for all deliveries 1.86 (1.51-2.28). Being obese was a risk factor for major 
PPH following both caesarean 1.73 (1.32-2.28) and vaginal delivery 2.11 (1.54-2.89) and the latter 
risk was similar after exclusion of women with major perineal trauma and retained placentae. Three 
additional factors were consistently associated with risk for major PPH regardless of mode of 
delivery: increasing infant birthweight, antepartum haemorrhage and Asian ethnicity. Conclusion(s): 
Nulliparous obese women have a twofold increase in risk of major PPH compared to women with 
normal BMI regardless of mode of delivery. Higher rates of PPH among obese women are not 
attributable to their higher rates of caesarean delivery. Obesity is an important high risk factor for 
PPH, and the risk following vaginal delivery is emphasised. We recommend in addition to standard 
practice of active management of third stage of labour, there should be increased vigilance and 
preparation for PPH management in obese women. © 2012 Fyfe et al.; licensee BioMed Central Ltd. 
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Abstract:Objective To examine the association between intended mode of delivery and severe 
postpartum haemorrhage. Design A retrospective cohort study. Setting Material from a nationwide 
study in Denmark. Population Danish women giving birth in 2001-08. Methods We compared use of 
red blood cell transfusion by intended mode of delivery in the total population (n = 382 266), in low-
risk nulliparous women (n = 147 132) and in women with a previous caesarean delivery (n = 25 156). 
Main outcome measure Red blood cell transfusion within 7 days of delivery. Results In the total 
population the crude transfusion rates for women with planned caesarean delivery and intended 
vaginal delivery were 2.24 and 1.75%. After adjustment for maternal age, body mass index, 
birthweight, smoking, parity, number of infants and previous caesarean delivery, the risk of red 
blood cell transfusion was significantly lower in women with planned caesarean delivery compared 
with intended vaginal delivery (odds ratio 0.82; 95% CI 0.73-0.92; P < 0.01). In low-risk nulliparous 
women and in women with a previous caesarean delivery the transfusion rates were lower for 
planned caesarean delivery compared with intended vaginal delivery before and after adjustment. 
Conclusion Compared with intended vaginal delivery, planned caesarean delivery was associated 
with a reduced risk of severe postpartum haemorrhage indicated by use of red blood cell 
transfusion. © 2012 RCOG. 
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Abstract:OBJECTIVEThe objective of the study was to assess risk factors for moderate and severe 
blood loss after cesarean delivery (CD).STUDY DESIGNAll planned (n = 32,716) and emergency (n = 
47,942) cesareans, as reported over a 10-year period to the Medical Birth Registry of Norway, were 
analyzed separately in a case-control design. Women with moderate (500 to ≤1500 mL) or severe 
(>1500 mL) blood loss were analyzed with women with blood loss less than 500 mL as controls in 
SPSS (version 17.0) with χ(2) test and logistic regression.RESULTSThe prevalence of severe blood loss 
was consistently higher in emergency (3.2%) than planned CD (1.9%). Planned and emergency CDs 
share common risk factors for both moderate and severe blood loss, whereas emergency CD carries 
in addition delivery-related risk factors.CONCLUSIONWhen revising management schemes for CD, 
anesthetic procedures should be reconsidered as surgical competence in cases with placenta previa, 
placental abruption, and low hemoglobin. 
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Abstract:OBJECTIVEThis population-based study aimed to compare the risk of postpartum 
hemorrhage (PPH) for patients who underwent cesarean section delivery (CS) with general vs 
spinal/epidural anesthesia.STUDY DESIGNWe identified 67,328 women who had live singleton births 
by CS by linking the Taiwan National Health Insurance Research Dataset and the national birth 
certificate registry. Multivariate logistic regression was carried out to explore the relationship 
between anesthetic management type and PPH.RESULTSWomen who received general anesthesia 
had a higher rate of PPH than women who received epidural anesthesia (5.1% vs 0.4%). The odds of 
PPH in women who had CS with general anesthesia were 8.15 times higher (95% confidence interval, 
6.43-10.33) than for those who had CS with epidural anesthesia, after adjustment was made for the 
maternal and fetal characteristics.CONCLUSIONThe odds that women will experience cesarean PPH 
with general anesthesia are approximately 8.15 times higher than for women who undergo CS with 
epidural anesthesia. 
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Abstract:OBJECTIVETo assess risk factors for postpartum hemorrhage (PPH) and the extent to which 
changes in those risk factors may explain the rising incidence of PPH recently reported from 
industrialized countries.METHODSWe carried out a hospital-based cohort study of 103 726 
consecutive deliveries from January 1, 1978, to January 31, 2007, from the computerized medical 
records of a tertiary-care university maternity hospital in Montreal. We examined adjusted odds 
ratios for any PPH (estimated blood loss > 500 mL for vaginal deliveries, > 1000 mL for Caesarean 
sections), severe PPH (estimated blood loss ≥ 1500 mL), and PPH accompanied by blood transfusion 
and/or hysterectomy.RESULTSMajor independent risk factors for PPH included primiparity, prior 
Caesarean section, placenta previa or low-lying placenta, marginal umbilical cord insertion in the 
placenta, transverse lie, labour induction and augmentation, uterine or cervical trauma at delivery, 
gestational age < 32 weeks, and birth weight ≥ 4500 g. An overall increase in rate of PPH over the 
study period (OR 1.029; 95% CI 1.024 to 1.034 per year) disappeared (OR 0.995; 95% CI 0.988 to 
1.001 per year) after inclusion of maternal age, parity, prior Caesarean section, labour induction and 
augmentation, placenta previa or low-lying placenta, and abnormal placenta, with most of the 
reduction attributable to rises in previous Caesarean section and labour 
augmentation.CONCLUSIONLabour induction, augmentation of labour, and prior Caesarean section 
are significantly associated with the risk of PPH, and their increase over the study period largely 
explains the observed rise in PPH. 
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Abstract:OBJECTIVETo analyze risk factors for peroperative excessive blood loss at cesarean 
delivery.DESIGNCase-control study.SETTINGTwenty-four of 26 maternity units in Norway with at 
least 500 expected deliveries per year.SAMPLEA total of 2,778 women having singleton deliveries 
and participating in the Norwegian Breakthrough Project on Cesarean Section.METHODSElective and 
emergency operations were analyzed separately with extensive blood loss defined as hemorrhage > 
1000 ml with controls defined as bleeding < 500 ml. All analyzes were done in SPSS (version 16.0) 
with chi-squared tests and logistic regression.MAIN OUTCOME MEASURESAdjusted odds ratios (aOR) 
of extensive peroperative bleeding.RESULTSThe prevalence of excessive blood loss differed between 
women undergoing elective (2.1%) and emergency cesarean deliveries (3.3%). Among maternal 
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factors, chronic maternal diseases, pregnancy and delivery related conditions, placenta previa (aOR 
19.7; 95% CI 5.4-72.2) and transverse lie (aOR 4.9; 95% CI 0.9-26.5) were the only risk factors for 
extensive blood loss in elective operations, whereas placenta previa (aOR 8.4; 95% CI 2.4-29.9), 
placental abruption (aOR 2.0; 95% CI 2.0-14.5), intervention at full cervical dilation (aOR 3.2; 95% CI 
1.4-7.1) and high BMI (aOR 3.4; 95% CI 1.6-7.2) were risks in emergency operations.CONCLUSIONThe 
different risk pattern for excessive bleeding in cesarean deliveries should be recognized when 
planning available obstetric competence for surgery. 
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Abstract:Objective: Our purpose was to study the impact of labor onset and delivery mode on the 
risk of severe postpartum hemorrhage. Study Design: This was a population-based study of 307,415 
mothers who were registered in the Medical Birth Registry of Norway from 1999-2004. Result(s): 
Severe postpartum hemorrhage occurred in 1.1% of all mothers and in 2.1% of those mothers with 
previous cesarean section delivery (CS). Compared with spontaneous labor, hemorrhage risk was 
higher for induction (odds ratio [OR], 1.71; 95% confidence interval [CI], 1.56-1.88) and prelabor CS 
(OR, 2.05; 95% CI, 1.84-2.29). The risk was 55% higher for emergency CS and half that for vaginal 
deliveries (OR, 0.48; 95% CI, 0.43-0.53), compared with prelabor CS. The highest risk was for 
emergency CS after induction in mothers with previous CS (OR, 6.57; 95% CI, 4.25-10.13), compared 
with spontaneous vaginal delivery in mothers with no previous CS. Conclusion(s): Induction and 
prelabor CS should be practiced with caution because of the increased risk of severe postpartum 
hemorrhage. © 2009 Mosby, Inc. All rights reserved. 
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Abstract:OBJECTIVESTo investigate whether maternal history and ultrasound findings can be 
predictors for massive hemorrhage during Cesarean section in patients with placenta previa and 
adherence of the placenta.METHODSWe reviewed 127 singleton pregnancies with placenta previa. 
Maternal history, antenatal ultrasound findings of the placenta, including location, presence of 
placental lacunae, lack of a clear zone, presence of sponge-like findings of the cervix and presence of 
a marginal sinus in cases of placenta previa were reviewed retrospectively, and their association 
with amount of bleeding during Cesarean section was analyzed.RESULTSLogistic regression analysis 
revealed that advanced maternal age (odds ratio (OR), 5.4; 95% CI, 1.8-16.4), previous Cesarean 
section (OR, 20.4; 95% CI, 4.0-105.2) and sponge-like findings in the cervix (OR, 5.6; 95% CI, 1.8-17.0) 
were associated with massive bleeding (> 2500 mL). Placental adherence occurred in five cases and 
was more frequent in cases where the placenta was located at the site of the scar of a previous 
Cesarean section (OR, 123.1; 95% CI, 4.5-3395.2) and where there was lack of a clear zone (OR, 48.0; 
95% CI, 3.8-604.7).CONCLUSIONSAdvanced maternal age, previous Cesarean section and presence of 
sponge-like findings in the cervix are risk factors for massive bleeding during Cesarean section in 
cases of placenta previa, regardless of whether placental adherence is present. Placental location on 
the scar of a previous Cesarean section and lack of a clear zone are risk factors for placental 
adherence. When these findings are identified preoperatively, management should be tailored 
accordingly. 
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Abstract:OBJECTIVETo evaluate risks for intraoperative or postoperative packed red blood cell 
transfusion in women who underwent cesarean delivery.METHODSThis was a 19-university 
prospective observational study. All primary cesarean deliveries from January 1, 1999, to December 
31, 2000, and all repeat cesareans from January 1, 1999, to December 31, 2002, were included. 
Trained, certified research nurses performed systematic data abstraction. Primary and repeat 
cesarean deliveries were analyzed separately. Univariable analyses were used to inform 
multivariable analyses.RESULTSA total of 23,486 women underwent primary cesarean delivery, of 
whom 762 (3.2%) were transfused (median 2 units, 25th% to 75th% 2-3 units). A total of 33,683 
women underwent repeat [corrected] cesarean delivery, and 735 (2.2%) were transfused (median 2 
units, 25th% to 75th% 2-4 units). Among primary cesareans, general anesthesia (odds ratio [OR] 4.2, 
95% confidence interval [CI] 3.5-5.0), placenta previa (OR 4.8, CI 3.5-6.5) and severe (hematocrit less 
than 25%) preoperative anemia (OR 17.0, CI 12.4-23.3) increased the odds of transfusion. Among 
repeat cesareans, the risk was increased by general anesthesia (OR 7.2, CI 5.9-8.7), a history of five 
or more prior cesareans (OR 7.6, CI 4.0-14.3), placenta previa (OR 15.9, CI 12.0-21.0), and severe 
preoperative anemia (OR 19.9, CI 14.5-27.2).CONCLUSIONOverall, the risk of transfusion in 
association with cesarean is low. However, both severe preoperative maternal anemia and placenta 
previa are associated with markedly increased risks. The former argues for optimizing maternal 
antenatal iron status to avoid severe anemia and the latter for careful perioperative planning when 
previa complicates cesarean.LEVEL OF EVIDENCEII-2. 
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Abstract:OBJECTIVETo estimate the risks of maternal and perinatal morbidity and mortality in a 
second pregnancy, attributable to caesarean section in a first pregnancy.DESIGN AND SETTINGCross-
sectional analytic study of hospital births in New South Wales, based on linked population 
databases.PARTICIPANTS136 101 women with one previous birth who gave birth to a singleton 
infant in NSW in 1998-2002.MAIN OUTCOME MEASURESCrude and adjusted odds ratios (aOR) and 
95% confidence intervals (95% CI) for maternal and perinatal morbidity and mortality.RESULTS19% 
of mothers had a caesarean section in their first pregnancy. Compared with mothers who had had 
primary vaginal births, mothers who had had primary caesarean section and underwent labour in 
the second birth were at increased risk of uterine rupture (aOR, 12.3; 95% CI, 5.0-30.1; P < 0.0001), 
hysterectomy (3.5; 1.5-8.4; P < 0.01), postpartum haemorrhage (PPH) following vaginal delivery (1.6; 
1.4-1.7; P < 0.0001), manual removal of placenta (1.3; 1.1-1.6; P < 0.01), infection (6.2; 4.7-8.2; P < 
0.0001) and intensive care unit (ICU) admission (3.1; 2.1-4.7; P < 0.0001); among mothers who did 
not undergo labour (ie, had an elective caesarean section), there was a lower risk of PPH (0.6; 0.5-
0.7; P < 0.0001) and ICU admission (0.4; 0.3-0.5; P < 0.0001). For infants there was increased risk of 
preterm delivery (1.2; 1.1-1.3; P < 0.0001) and neonatal intensive care unit admission following 
labour (1.6; 1.4-1.9; P < 0.0001) in the birth after primary caesarean section. The occurrence of 
stillbirth was not modified by labour.CONCLUSIONSCaesarean section in a first pregnancy confers 
additional risks on the second pregnancy, primarily associated with labour. These should be 
considered at the time caesarean section in the first pregnancy is being considered, particularly for 
elective caesarean section for non-medical reasons. 
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Abstract:OBJECTIVETo determine the incidence and risk factors for postpartum hemorrhage (PPH) 
associated with cesarean delivery.METHODSBlood loss at cesarean delivery was measured and 
defined as 1,000 to 1,499 mL or greater than 1,500 mL and/or the need for a blood transfusion. 
Variables were identified and evaluated to determine the factors associated with PPH.RESULTSThere 
were 1,844 elective and 2,993 nonelective cesarean deliveries over 4 years. The PPH rate in 
nonelective cesarean (6.75%) was greater than after elective cesarean (4.84%, P = 0.007). Risk 
factors for PPH after an elective operation included leiomyomata, blood disorders, placenta previa, 
antepartum bleeding, preterm birth, and general anesthesia. Nonelective cesarean PPH risk factors 
included blood disorders, retained placenta, antepartum transfusion, antepartum/intrapartum 
hemorrhage, placenta previa, general anesthesia, and macrosomia (odds ratio > 1.5, confidence 
interval > 1.5).CONCLUSIONSNonelective cesarean deliveries have a higher risk of PPH than women 
delivered electively. Risk factor identification and prevention should be a priority. 
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Abstract:OBJECTIVETo determine whether the method used to expand the uterine incision for 
caesarean delivery affects the incidence of intra-operative haemorrhage.DESIGNA prospective 
randomised study of women undergoing a low segment transverse caesarean delivery. Participants 
were assigned to have their uterine incision either sharply or bluntly 
expanded.PARTICIPANTSBetween June 1998 and June 2000, 470 women drew assignments to the 
sharp expansion group and 475 to the blunt group.RESULTSThe maternal demographics of age, race, 
nulliparity, and body mass index as well as pre-operative haematocrit were similar between groups. 
Compared with the blunt group, the estimated blood loss (886 versus 843mL, P = 0.001), change in 
the mean haematocrit (6.1% versus 5.5%, P = 0.003), incidence of postpartum haemorrhage (13% 
versus 9%; relative risk = 1.23, 95% CI 1.03, 1.46) and need for a transfusion (2% versus 0.4%; 
relative risk = 1.65, 95% CI 1.25, 2.21) were significantly greater in the sharp group.CONCLUSIONIn 
caesarean delivery, sharply expanding the uterine incision significantly increases intra-operative 
blood loss and the need for subsequent transfusion. 

Database: Medline 

 

50. Prediction of hemorrhage at cesarean delivery. 

Author(s): Naef, R W; Chauhan, S P; Chevalier, S P; Roberts, W E; Meydrech, E F; Morrison, J C 

Source: Obstetrics and gynecology; Jun 1994; vol. 83 (no. 6); p. 923-926 

Publication Date: Jun 1994 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 8190432 

Abstract:OBJECTIVETo identify and quantitate the risk factors that might be predictive of 
hemorrhage during abdominal delivery.METHODSOver a 2-year period, 1610 women underwent 
cesarean delivery and 127 (7.9%) had hemorrhage, defined as a decrease in hematocrit of 10% or 
greater, estimated blood loss greater than 1500 mL, or packed red blood cell administration. These 
women were compared through a case-control study design with the next abdominal birth without 
hemorrhage that could be matched for age, parity, indication for cesarean delivery, type of 
anesthesia, type of skin incision, and antepartum hematocrit.RESULTSPreeclampsia (odds ratio 3.6, 
95% confidence interval [CI] 1.8-7.4), disorders of active labor (odds ratio 4.4, 95% CI 1.4-13.7), 
Native American ethnicity (odds ratio 6.4, 95% CI 1.8-22.4), previous postpartum hemorrhage (odds 
ratio 8.4, 95% CI 1.9-37.4), and obesity of greater than 250 lb (odds ratio 13.1, 95% CI 1.7-102.7) 
were all statistically associated with significant bleeding during abdominal delivery. Combinations of 
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two or more of these factors were associated with a markedly increased risk for hemorrhage, with 
odds ratios of 18.4 or greater.CONCLUSIONSPatients undergoing cesarean delivery who have factors 
exposing them to increased risk of hemorrhage can be identified prospectively. These women will 
benefit greatly from extended preoperative counseling when possible, effective utilization of blood 
bank technology through type and cross-match requests, and preventive measures during 
abdominal delivery to minimize blood loss. 
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Publication Date: Jan 1991 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article Research Support, U.s. Gov't, 
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PubMedID: 1984231 

Abstract:A case-control study was performed to study risk factors for hemorrhage in cesarean 
deliveries. Hemorrhage was defined by a pre- to post-delivery hematocrit decrease of 10 points or 
more or by the need for red-cell transfusion. Patients with antenatal bleeding were excluded. 
Among 3052 cesarean deliveries, hemorrhage occurred in 196 cases (6.4%). Three controls were 
matched to each case and multiple logistic regression was used to control for covariance among 
predictor variables. Factors having a significant association with hemorrhage were: general 
anesthesia (adjusted odds ratio 2.94), amnionitis (odds ratio 2.69), preeclampsia (2.18), protracted 
active phase of labor (2.40), second-stage arrest (1.90), and Hispanic ethnicity (1.82). After 
adjustment for these variables, a classic uterine incision had a small but significant association (odds 
ratio 1.06) with hemorrhage. Previous cesarean, parity, gestational age, and several other factors 
had no association with hemorrhage. These data allow one to anticipate hemorrhage in patients at 
risk and may be useful in planning appropriate use of blood bank resources, including antepartum 
autologous blood donation. 
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